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or tke asoociatio^i buta^d* passive syoiaKj 

.VND 

LUNG CyCER 

LllLs H. Varela 
Yale university 
1907 

A ca*e-<X 3 ntrol study %-m carried out to r/aiuate the 

assocxation bet%awn exposure to envuumeiital t obicco smolte (passive 
xickaooJ uti lung cancer risk, T?» study pcpilation was ocn^is^ of 
419 of lung cmxr diagnosed an^g ncn-snokers. All of these cases 

were clinically and histologically oonfliaMd. The oorxespondLng 
cortrols were drawn fros the Mew York SUte Oepertnent of Motor Vehicles 
ard w^e individially awtcnsd to the cases on age, sex, county of 
residue aid previous srncAing history. A face-to-faoe intend^ v«s 
a(^li«d to obtain infotwataan on expocure to environmental tobacco 
smke. No increase in risk was found asaociated with exposure to three 

measareowits of spouse flicking, or with e^gcaure to oo-vcrk«rs' flicking. 
Corversely# exposure to the flioka of others in the household i«s found 
'.c affect th? risk of lung cancer, fhr an erpoaure to 15C p^soiv/>flars 
of sat^dng the odds ratio •fls found to be 1.04. This effect jceos to be 
;artier for epioertcid and spuall cell turors (caPK2.33J chan for 
aderxxmrcincBfl and othtt tinors (C3R*1.42), Incraasing exposure to 
passive flioiort? in social situstiens waa fasd to te inversely 
asircUted with the risk of lung canoar. The ijiplication of this 
fvrding — at odds with ore’/ious results — is discisicd. 
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UTDUCtURE RSVIiH 

1 wxpanc. 

In 1972# tht lupcrt to the Uhitod Congress on the Health 

Ca(w«crj«>G»s or anoking for ^ fint tistt gave serious oonsideration 
to the iMmm of the effects of envircmmtal tobsooo sroke on the non- 
sTC 3 ker (1). That othus besides «R3lcerf theeeclves ooold cxperianoe 
detrinertSLl health effects due to tobacco mnskm had been in the mxnls 
of Reny for at least a decade. CSbstatriciana in partioilar sacne d to 
have intoiaifxal this preoca^tion, by reporting that cigarette 
enoking aanng pregnant uorsn «as associated %dth piaieturity ( 2 ) and 
with lisi birth-weight (3>. Other reports attributed a %4iol# array of 
adverse effects of maternal TOklng on the foetus» ranging fron 
LTOsir«J pDSt-natal develcqpent (4.5) to congeaitsl malfornetiuns (6). 

Uter studies atterdad to the effects of tobacro conponents 
released into t!» envircnnent at large. FOr instance, studies in the 
United States (7.SI. Dvjlaitl (9). Iirtel (10) and other coi^tries (11) 
showed how childrfsi of rnicking parents had higner inciience cf 

-I' 


respirator/ infections, as well as higher hospital aebussion rates. 
Labco^atory invesstauations showed that ejgxssure to maternal smoking 
product a defective development of pulmmary fisartion in children, as 
treasured by fortaed eigiiratory volime in one sacoid (12). Tinally, 
reports of childhood tusors assodatod with parental enoking appeared 
in the eedical literature, although often %#ith ocntradictory results 
(13-175. 

That there were serious iMalth ^fec^ on the adult passive 
sovAau- — such effects as thoae ecpericnced by the smokers themelves. 
i.e. lung cancer *— was not oensidered possible as reoently as a 
c^»cade ac^o. This cen be gathered ftpsi the following paragraphs 
published in 1975 t 

*In sumery. the effects of cigarette mnoke on healthy 
iiun, awjke rs oensist mainly of minar eye end throat 
irritation. However, people with certain heart and 
ling dfinsTiTfl (angina pectoris. PJPD. allergic 
asthim) my suffer exacerbation of their ayn^oae as a 
result of ea^psure to tocacoo nake-filled 
env Lr c i we nt s...* (!•)• ' 

* With r e sp ect to lung cancer thiera is no evidence to 
indicate whether or not this level of exposure has an 
effect on the risk of developing lung cancer. Hoi^vcr. 
because of the low dcisage and brief cRposure. it would 
seat unliJeely t/mt there would be a significant 
increase In risk of dp.^loping ling cancer * il9). 
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It U «n •stabUiNri C*ct; ti«t the overall cancer rU< Cor nonr 
aictars ia loMer than the canoer risk of the general pofMla tAo n UO- 
22), Ccrnarod to srtAers, nai-^nokera* risk for cancer is about 50% 
lou^ {20. ftr oertaun sites —in partioilar the respiratory tract— 
the diffcr«ices are even wore draimtic. A recent study, ncxtetheless, 
has suggested chat ling cancer aon-s»nokers «y be on the rise. 

The su:? 9 «tJ.on of such an increase lasxig ncn-Mok^ has focused 

iater^t in passive raking «s one of it* possible causes (23). Tu* 

suggestaon is partly based on a better understanding of the 
cartrinogeruc qualities of tooth ma^nstraam and sidtestraaia cigarette 
Sft>ke, as will be discussed at a later point in this chapter. 

Bistrtw (23), using data froei cuo represantatlve iaiit>les of lv*)g 
cancer deaths a«! moruUty statistic at the nstianal level, foind 
for the period beti-een H14 and 1968 a 15-fold increase in li*»g cancer 
death rates aeong «hite nonsioking eale* aged 35-84 years. The 

increase %a%s the highest for those vales o'vir 65, estijwt^ as 30- 
fold. Fhr white fcimles the increase has been 7-fold for the 35-94 
age group. These changes seen so drasatic that the possibility of 
errors in Ehstrcw s estimtes has been raised: hi* data 

sources go as far back as 1914, and there are no means by wnich to 
c?wcic tlwir rel iabilir/. There are also reasons to dcwbt tie accuracy 
of the ascertaiinent of sroking s^tua In the surveys from which the 
data was obtained. Moreover, the categorization cf the smokir.g 
'rsriabie changes trav one source of data to anocner, as does the 
proporticvi of self-reported wokirq versus s’arrogate reporting, thus 
iraVuvi the use of pooled data difficult tc interpret. It :«s also ow-ji 


proppsed that sane of the changes described by Enstrcm may be 
attributed to better diagnoses and/or changes in- tunor classificacien. 
However, as the author lia* pointed out, the trend persists after 1935, 
i4ien the ma>3c changes in diagnostic criteria had been iirplemented. 
Finally, there i3 the poasihility — a* Ehstrca suggests — tl»t 
the rising rates indicate the intervention of other factors in the 
causatron of Itng cancer in addxta.cn to personal cigarette sncscing. 

Other reseerthers do not agree wi^ Oistron's findings, 
Garfinkel (24) corputed Itsig cancer nortalxty rates for non-snoking 
participants in two lazge prospective studies. In the Aoencan Cancer 
Society Stu^, 94,000 non - aa ck ing males and 375,000 n on smoking 
females were enrolled between October 1959 anl f^rch i960. The data 
used by Garfinkel spans the period b e twe en the erd of tim enzolUnm 
phase and Jm 30, 1972. the second study, the Dorn Stuly of 

Veterans, was initiated in 1954 with the nailing of guesticnnaires to 
293,000 veterans. Fifty four thousands respondents reported 
thamalves to be ncn-evokers. The follow-up periad ended in 1969. 
Mortality rates for n o n awokers in both of the groi^aa studied i«re 
estimated, mainly through the use of death certificates. Rates were 
adjusted to the (Mited States adult pcspulation of 1965, Garfinkel was 
unable to detect any inoree^ in mortality duv to lieig cancer for 
V'Jree four-y^ periods between the y^ars 1960-1972. Nevertheless, fce 
* sligt^ differwae ( although i»ok statistically significant) 
in lung canoar risk for non-raking woman marrlad to rarfoar*. as 
conpared to ncm-sroking woean marriad to non-rankers* This 
probanly the first pooulation study to consider such an asscKiiation, 
The rtssults will he discussed in next secr^.y. of this ctmpter. 
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2 EPIDCMIOL0CIC STODUB. 

Caitn 7 V«r*i«I reports on luiq cancar trends awom# non-wiokers 

have not be«i discouraging onough to disiuss the nypothesis that 

passive ffc^ung «Uo termed involuntary mioteinq or secondar/ 

TCrfcing — is causally related to Iwig esnoer. In Jarajary of 1991* 

the British rtriical Journal publislad the first populatrcn study 

speaficslly aASreasing tlus issue (25). Hirayawe reported t.he 

findings of a U year old pro.pecr.ive study vhich involved a foUoi#-up 

fer 9U540 non-*wfcing eexTied Jspwieee raen, cm hundred and seventy 

four cases of l^sig canaer had develcmi in this for vturii the 

hustand s midng history had been collected independently. Vfcren 

iweried to haev^^ snakars (>*20 cigaretrtas/day) snowed a higher risk 

for lung cencer then uemn earriad to non-jokers (standaidized risk 

ratio - 2.09), Purtharrora# a statistically significant dose-response 

relationship was foursli tha relative risk for wives of ex-rokers or 

swAe-s of 1-19 cigaiettes/day m l.Sj the relative risk for heavy 

2 

siokers 0*20) -es 2,08 (ttentel^extensicn X test - J.299; p, two tails 
■ , 00097 , The trend was also observ^ %eien husbands age and 

occupetion was takan into eccosit. The highest relative risk, 4.6, 
VMS found «ng wonen in agricultural families smrried to heavy 
srokers atied 40-59 years at time of enrolIment into the study. 
increase in risk for other trajer oncers 'M observed in relation to 
the husowTos' snoking habits. 

Hiraywe 's stud/ received a great deal of att^tion ameng oct^ 
the nedical cowtmty and the lay pibiic. His results and methods 
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v«re closely scrutinized, prmptmg an ejochange of letters eitiwtr 
oritical or supportive of the study. The fact that the Mantel- 
extensicF) test tor one of the tables ^ms calculated erronously wes 
particularly jphasized. A subsequent estimate cSTtained by 
rearranging the data was ^tished subsequently (26). T5»e new figure 
did not change the basic conchision that the study factor and ttm 
disease %«ere significantly asaonated. this reassurance* nrot^vless, 
did not preclude ari^cim of tha study on different gzouids. rtrst* 
the research vesrk — started in 1966 — did not initially intend to 
look at the pessi>w snoking-lung cancer asaociatioi. This particular 
feature of the study aught have affected the quality of tfw 
i^formatiGn in several opposite ways. On the one hand, it may be 
that the likelihood of bias in '•reporting* or ■interviewing* ««s 
less thsn if a well-developed hypochtsis ««s being tast«i. This is 
because the study subjects, as wall as the Interviewers, were 
obviously blind to a hypothesis which yms non-existent at the tine of 
data collection. On the other lend, we should oonsider that the 
research, not initially int«ided to study the effects of passive 
sicking, aey not have b ee n as thorough in the asoaxtaininent of 
exposure to passive snoking as would ba necessary to detect a iroderate 
or small effect. This latter point is not worriseme, however, since it 
would have resulted in a conservative estimate of the effect. 

Secondly, in the original publication by Hirayama no details ara 
gi‘/«i on the vmy in wtuch deaths were aaoertained, rw was there 
infoomtion available or. the degree of pac^logical oenfirmstion of 
tne cancer cases. It is ordy througn subsequent publicaticns chat we 
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latn. th.t 1/1 . sut8«.cle ot 2i c««s. 17 -ere .lenocercino**. Suioe 
sniiini he* been pastJleted to be essociited with epecific histologic 

types this infouMtion %k3u 1<3 »««" ouciel. 

Despite the drawbacks wentianod above, there are •xrtMin features 
ebout Hireyame t rady thet sajte it unique end probebly very difficult 
to i»plic»«. the prcBpective design involving e lerge popiUuon in 
ncre then one geogxephic r,gun is certainly an aM,t. Mso 
edvantageous is the fact that the study ws carried out in a 
traditional society Uwre anicing hahits of warn are lev, thus 
eie ptohabilitlee of Including erroneously classified 
uanen who developed cancer of the lung as a ocsisequenoe of their ^ 
Exiting. Also, in such a setting sarrlages «y last Itsiger. hi»«s are 
certainly a«:h •sailer, and socUlUing foe wonen usually takes place 
in the coipeny of their husbands. All of the above suggests that 
quantification of the husbands' ■oking habits »«y Indeed be a good 
imasurc of «xpo«ur« to seocnd^id ■*aks. 

Also in 1981, Trichopoulos «t. al* publishel the preliminary 
results of • study caonductsd In Greece (27). Using s ase ocntrol 
design, tr«y sssentolsd s group of 40 oon-wcking wanen di»gnc».sd with 
rung ccnccr in three large Athens hospitals. ■Rw patients vmre 
inter.'iewed regarding tl«ir husbands* sroking habits and %«re cor^aarod 
wi^ the husbands' ■naking habits of 149 ron-srtcking hcjspital 
ccntrolf. the oor.trols were orthopedic patients who did net differ 
significantly fcoa the esses with regard to age. educaUon. duration 
of inarriaoe. occupation or residency. The odds ratio for %ciwn oairied 
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to ex-snokers %«s 1.0; it %m3 2.4 if they were named to current 
smokes of 1-29 cigar^^s/day; and 3.4 if amrried to current srokers 
of more than 20 cigarettes/day. This dose-respense trend was found to 
be statistically significant (Ou*^ for lineair trend - 8.45. p(2 

tails) < .02.). itien e ) qx)s ur c to husbands' smoking over the course of 
the irmmage ^ms assessed a similar trend was observed. Estijmted 
odds ratios %<ere 2.5 for those exposed to 100 - 299 thousaixi 


cigarettes 

and 3.0 

fear 

those 

exposed to 300 

thousand or 

Bjore 

cigarettes 

( Qil-aq 

for 

linear trend » 6.50. 

p (2 tail) < 

.02). 

This linear 

trend %ms 

identical 

in both group of 

cases: those 

with 


citological ccsifinBatian of timor and those with clinical disgmsis 
only. 

A later report of TTrichopoulos' study In 1903 addarj nearly as 
many cases, and SOI am controls, to the study subjects (20). The 
results were subetantially the sotb: odds ratio of 2.4 for wives of 
mnokers of less than 20 cigarettes/day. and odds ratio of 3.4 for 
married to vekert of more than 20 cigarettes per day (Oii-sq 
for linear trend « (.7, p (2 tail) • .01). 

The Greek study, although not entirely ocsparable to that of 
Hirayara. shows siadlar results. Zt also shares sore of the advantages 
of the Utter, namely, those conaeming family structure and family 
social life, together wi^ their imDlicatiois on the asaestwent of 
e;gx3sure, as ennunemted abca«. Oifferert methodk>loglcal problers, 
ncxiever, ought to be considered. Par instance, the study group is 
stall and the degree of pathological aanfirmstion poor (only 651 had 
a citoioqicsl or oistological diagnosis). The study subjects (non- 
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sroicxng vitii li»ig caiH:er» t^rmstvyx, «ooat 78t of *U the fonale 

Iun 9 career cases diagnosed in the partacipatinq hospitals. As is 
in a sutaaquent sec^on of uiis chapter isee: Histoiogic 
Type affci Uaw Cancer) the proportion of non-anokinq pacimts m other 
series of l^H cancer caaa has been established at abo*Jt 10% for 
«aien. Ihe excessively high proportioi reported by Trichopoulos 
suggests that sane of has cases nay indeed have been voters who did 
not admit to theix tobacco habits for sa^l or otiasr rea5or«, (ir, 
although cne prspositicn is saneaeiat unlxkely# it may be that non- 
scncic 37 warvi with livig cancer in Greece axe sore likely to be 
hcepitalized than in other parts of the %arld. 

In additioi* the fact that both cases and coitrols we 
inter/iewed by a single, unblinded reseaztiier, points tewd the 
possibilit)' of misclasaification of exposure. On the other hand, the 
ettoTpt to assess exposure according to spouses* ssoking habits during 
the total laigth of married life siay have provided more ccnpletc 
ascertainment of exposure, 

Pelayo Oorraa et. al., using s case-control design, assessed the 
risk of loig cancer for both non-snoking men and wanen with regard to 
the s.Tokinq habits of their spouses ard parents (29). They found an 
ratio of 2.0 for 8 aen married to vernen ^ smektd more than one 
pscK of cigarettes a year. The corraponding odds ratio for 22 
Tarried to sneking men v«s 2.07. NSithar w statistically 
significant. After controlling for the spouses* smoking hehit, 
macernal (but ret paternal) jnokinq associstri vn.rh a hi^jlitr risk 


of lung cancer, as indicated by an odds ratio of "'d,47 (Opposite 
results on this parental smoking-lung cancer assodation have been 
reported oy Sandler, et, al.. Those results will be discussed latter 
in this chapter). Tha effect obeerw), however, naitlwr 

'significant nor a e<mad to be doee-related. Vtien expeeure to both 

parents * snaking va caiAained, the odds ratio baesne significant only 
for those cases ^xpoa&d to ■ > 41 packs of cigarettes per year (OR ■ 
3.11. p < .05). 

litportant drawbacks cmi be found in the study by Pelayo Ccttm 
et. al.. Its mam disadvantage is tha fact that the rmeber of 
paz-ticipants is so saell that any of the poealble strengths of the 
study — such as the 100% histologic confirmatlan of diagnosis — 
fail to cofpensate for this weaJmeas, 

A more recent epideniologic study on the lung cancer-passive 
snoking reUtienship was carried out by Garfirkel, Auerbach ard 
(30). Their groep of cases was ctaprised of all female nai- 
snoking lung cancer patients diagnosed in three hospitals in New 
Jersey and one hospital in Ohio. Wonen diagnosed with colon cancer 
ser*^ as controls. Three controls were matched to each case on the 
basis of age C'»-5 years) and hospital of diagnosis. Pathology slides 
for both cases and controls were reviewed blindly in order to cenfirm 
the diagnosis. Oie hundred and thirty four liaig cancer rnici and 402 
controls were then mt-rv-iewed regarding the mnoking habits of tlwir 
husbands. Gurrent voking habits, nusber of cigatrettes setsted at 
hc*i>e, and mirrxr or years fie husbands had anoked were assessed. 




I 
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SuTularly. raen %«r€ questioned about tne maror oc hcwrs a day tiiey 
had oeen exposed to the snate of others in the past 5 and 25 years- 

It w%s fooi that woien warned to srokera of «i0 or nore 
Cigarettes per day had an odds ratio of l.W (951 0^:1.13-3.501 as 
coTpared to those married to non swekars. If half that airount of 
Cigarettes w woked at hoie. the odds ratio estimated to be J.ll 
(95%Oil.l3-3.95). SimtXarly, an increas«3 nsk was found for those 
Monen married to tnen had smoked for 20*^29 years (OR 2*2), but* 
tu»xp«rtedly, not for thca^i ^ smotoars of more than 30 yean. 

No increaM of risk was fomd to be dependent on the nati^ of 
exposure-hours in the last five and 25 years. 

Using logistic regression tscteiigusSf a model \ms fitted to the 
study data. The aodel Included terms for possible confanJers and 
sev-u'al cvitinuoua variables representing esqsosure. An increase in 
risk with increasing eigjoeure was foisid for the nuitrnr of cigarettes 
smoked by the faaband at hews. This trend %«s statistically 
significant at the 0.05 level. 

The study by Carfinkel et. al. attentJted to tackle sane of the 
.lethodological problems present In the foraer studies on passive 
sffoVing. The authors w^ successful in putting toother a sizable 
grojp cf cases who were conf inwd never-smokers and whose di^osis 
wes histologically cor.firrmd. Their assessment of exposure was net 
lunitod to the voce derived from the husbands' smoking feit included 
that experiwTced at the worksite and other areas. Porfrrful 
statistical techniques (logistic regression) fc«re to anai:.*ze the 

data, oroiucing results consisr^.t with t-he findings of tr^ two OwV?r 


- 12 ^ 

*"*39*’ *^'*^** O'* this tc^iic. It semns, therefore* that the <xUy 

aspect of the study that oould h»ve affected the results is that which 
is most difficult to evaluate: the reliabiU^ of the data oollectad 
through the interview. Even though the interviewia were w^jossedly 
blind in regard to the hypothemia of the study' and t3» case/ccsntrol 
status of the participsntJ, the participants themselves were mnrm of 
their ca«i andicioi. In this situation the pesaihiUry of 
overreporting p/ the gbms nisc be borne in mirti. Aciliticnai ly 
interviews of surrogate rmspcndcnts may have affactod the reliability 
of the infonvtion aboit the exposure variable. In fact* Mantel (31) 
has shown that Garfinkel's eetismtea of tlw rrV^ ratios vary 
ocnsiderably acaarding to the type of zespcnlent. Be fcxsxJ that xJm 
^tio -for lisig omoK WBs 3.57 (95% cX: 0.84-15.28) in the 
subgro^j in OUeh the respondents were eithir a dsugtlMr oc a aon of 
the study subjects. In the mjbgzxxjp in %4iich the htishand providad 
infommtion the eiqpoaure he foiaii that the ratio was 0.77 

{95%<3.: 0.58-1.06. And finally* in the 8ubgn3ir> of cases who r^orted 

afcwt their e a qo m i re* the odds ratio was astUBated to be 0.83 (951 
CL; 0.58-1.38). 

^2ie same time that this report was being prepared* two 
additional epidaaicitogic studies claisunq the existence of a aoderate 
effect of passive smoking cn lvs>g cancer risks ware published. The 
first of these was also ootiducted in Japan (32). It is a case- control 
study, but, as vms true of its predeoesoc, it makes use of a cohort 
i.'Utially defined for another purpose (t3» study of the effects of 
arcmic radiation in .Hiroahi.'Tm and >;a 7 asaxi surv'ivors) in or^r to 
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obtaon lu study subjects. Tt* cohort, ocrprxsed of about 110,000 
people, yielded 525 esses of lung «ancer beo*en 1971 and 1980, 
pat/oloqic diagnosis »»«ie dene in 57% of th»e. Gor.trois v«re 
selected fran tne E»tie oc^rt among mmers had not d«?welop lung 
cancer. The controls we individually mstched to the cas«$ with 
regard to year of birth 2 yxs), residence, sea, vital status, and 
wnetrer or not thay had belonged to the oonort subgroup U»at underwit 
biernial medical esaavinaticfis ♦ lAformatian was obtained fpr 428 cases 
anl 957 cortrols. HoNever, only 19 wale caaec and 94 finale cases 
occurred woig r.ai-**t^««rs. Among the non-mnoKing males the crids 
ratio associated with having a spaiise i4id smoked >mM 1,8 (90% CX: 0.5 
- 5.6). fbr feimlee tl« oacrespanding figure 1.5 (90% CX: 1.0 - 
2.5). In additicsi, fmles show! an increase in risk of lung canoer 
with the iftooasing vkMttmt of cigarettes snaked by the husband; the 
ratio oeiiq greater than 2.0 for the higheet expoaure category. 
The test of linear trend, hc»<ever, i«s not statistically significant 
at thi 0.05 level. Likewise, another weamire of husbands' wcking — 
the mntjer of years the husband i ck e d *- nc^ statistically 

significant. Plnally. thalr results showl that new-woking m3b«i who 
had be«i espoaed to the husbands * smoking in the Imit 10 years hKl a 
lower risk (Ca - l.i» 90% CX: 0.9 - 2,4) than those wten exposed 
within the last 10 yesrs (OR - l.8« 90% CX; l.O - 3.2). 

Sere of the above estimates are coraistent in their magnitude 
•if not in t-heir statlstiosl significance) with the results of the 
first Japwsc study, as well as with the oCer studies cn passive 
Hevever, ^hl^ subsequent srjoy equally shares in seme of th.e 


atethoddlogic pcoblera that cast doubts over-their results. One ovxh 
pcoolea is the poor rate of hutologic aonflnmtion. The authors, in 
t^ing to circiXRvent this problen, caxxied out sepairate analysis for 
those with pathologic diagnosis, as well as those without it. An 
undcoired oonsequenoe of sucdi approscii, hewever, is the loss of 
Pow due to the resulting nailer girx^ available for 
estimation of the paxzseters. Another potsitially impextant probloi 
ocnoems the obtaining of the inforatixsi about exposure. Only 22 
cases and 26 controls exit of the total, altlough rwt necessarily o»it 
^ non-smoking gnx^i only, %«re available to be interview^j. 
D^posure fex all others «mis assessed through the interviewing of 
siKToga^ resfxxidents. IVw though the distxibutiai of types of 
mirragate respond^ts %as sisular for cases and c ontro ls, it canrssc be 
ensured that selective recall %ma eliadnated. A final point conoems 
the pecularitics of the study gttx^), survivors of the atortlc 
eyplosions of Hiroahism and Nagasaki. Sinn both cases and controls 
that regard, do not guestion the internal validity of 
the findings bey^xJ the eethodologic probltem nentioned. However, we 
should be cautious In any attempt to extrapolate these results to the 

t 

general pomlation. It could be that tl» affect observed is <«ly a 
pt^vduct of a synergistic effect bet^Mn radiation and exposure to 
smoke. TMs synergy, of course, %exild not be possible in the 
P 9 P*l*tlon since on the ^4x>le It lacks exposure to the levels 
of radiation experlsvxd by the subjects in this study. finally, the 
authors of this study have been less thsn oonservative in establishing 
thit level of statistics! significanoe which they are willing to 
accept. Values of p betwwi 0.05 a.Td 0.1 are reported as 
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Adixtionally. 90% confidence lijrlts are rrorced instead 
of the oorventioial 95% CU- MUwugh froa a tnethodolcgic or 
atstistlcal point of view there is nothing wrong with thia approach. 
It raisM cjcnoem that researchers, tn txrter to detect and report 
-significant- effects, sey take the risk of aac^>ting a greeter loLe 
of ch»J«! in their fiieUngs than that %4uch ia aanventlGnally deered 
eprcppciate. 

rte second fleet recently published article is based on the pooled 
data frail three case-ccntrol studies (331 • • Ninety nine histologically 
cenfinred lung cancer cases and 736 controls coivrised the study 
giocp. These ^xe all the participants in ttudi« carried out in 
Usiisiana, T^xas a«l Mkw Jersey who r^xrted chemeelvea^to be never 
Vickers. Due to the fact that the data case ftt» three differ^ 
soinres, the t^T» air! level of detail of the infometicn about passive 
sicking was not unifor* fot all study lubjects. Nevertheless, 

infttvetiat about expoaore in the hewe envireneent either 

available or could easily be estiseted for everybody. Analysis of the 
data show«! no Increase In risk of lieig cancer asaoclat*! with ever 
levlng lived with a flBker (OR • l.O, 95% O,: 0.64 - l*^^)- 
CcntrolUng in the analysis for the variables age, sex and study area, 
did not vnveil any reletlcanshlp elth«r. The nunfcer of years Uwed 
with a «oker wes not found to affect the risk of Img cancer. 
Conversely, ec»« positive findings %^re described for expo^ore tn the 
spouse s snoking. A mSunq spouse vas foixid to be ae>iociJted with an 
odds ratio of 1.47 (not etatistically significant). The nunber of 
cigarettes viokec* ■ week by the epousa shoed a linear relationship 


with risk of lung canoer despite the feet that the eetieetes fcc^ each 
level of aiqxseure, indivld'jBlly, did not teach stetistical 
eigiuficanoe. The highest and only migni^iesRt effect was r^xirtrd for 
wonen 63 years or older aarried to blue oollar worliKra «4io were heavy 
SRokers {260 or anre ci^arettee/Waek) , 


3 enm sixdies. 

Despite the fact acne studies ware not intended specificelly to 
look at the association betvMn passive noking and lung canoer (or et 
least this reUticxuhip ««a ncx the eiaifi focus of tl«ir inquiry), tt»y 
provide infamation to contend U«t such connection is feasible. The 
study on lung canoer trends published by Garfinteel (24) , as well as a 
study by Rabat and wynder (34) on the hUtopethologic patterns of Itsig 
in no^-snokers , both fall into this category'. 

Similarly, studies linking passive Sfloking with cancers oci«r 
than that of the lisig can be helpful in delineating tl» carcinogeiic 
potential of sidestresM smoke. The studies by Saniler and oolleagues 
135-37) belcng to this crcx^i. 

Garfinkel (24) in his analysis of the American Cancer Society 
study oevpared the nortality rates for nm-smoking woren flemed to 
nor-smikers wiUi the eortality rate of no n - stk ing wctwi eexTied to 
siokers. It tAs fexmd thet wonen %kioe« husbands aioked less tt^ 20 
cicarettes per day had a 27% higher bjrg cancer .■nortalir/ rate tJ'an 
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wow irarri«i to !K»i-:*icner 5 . The rats was only i0% ru^.hcr ^or those 
married to a sioter of Bore than 20 cigarettes per day. When 
confoundbLno variables taken into acaount (a9et race, ^uation, 
resiooxre and husbaiKls ‘ ocxupation), the excess risk was 37% and 41, 
respectively. ^k«e of these findings were statistically sigiuficant. 
However, tlw results have to be interpreted with groat caution because 
the stuly %es never d^gned to obtain infemtion on passive smoking, 
airtheraore, whatever snaking inlarmtion woa available conesponded 
oily to the exposure at time of enrollment into the study. 

Kabat ani Wy^der (341 assessed ea^oeure to seesndary snoke in a 
subset of norv-snt^dnq patients included in a large study of tobacco* 
related cancers. Out of 25 male curs six reported exposure to other 
people's emoke at home, as o im pared to 5 9it of 25 controls, dgtncen 
cf tt-mam cases reported esposure at work vermis U of ^ controls, 
mis last difference %ms barely statistically signiticart. Aatang tne 
foimle grtsv (rm63) about the %mm pcoporticn of cases and controls 
•ere exposed to other people's mneke at henm and w:k: consequently 
the associaticn with lung cancer was ncK statistically significant. 

Sandler, et. al. reported the results of a case-control study 
irr/clvtng 518 cencer patients (all sites, except basal-cell cancer of 
Che skin) and 518 controls. In three separate publications the authors 
assessed t.he association betwe e n theste cancers and: 1) exposure in 
childnood ard adult life to the smoking of all hous^ld neataers vho 
vexed (35), 2) early lift exposure to parental snoking (36), and 

3) exposure in ackilchood as a result of spouse's woking (37). In the 
first of t.hese st-dits, the odds ratio for trese expesed to one 


-la¬ 
in the household sma found to oe 1.5. If exposed to Um siroke of two 
individuals, the odds ratio increased to 2.3, and to 2.0 if exposed to 
the mnoke pctxkxmd by three smokers. This trend wes statistically 
significant (p < 0.01). Hexwever, it should be noted that an increase 
in risk was also observed for active nokers who bed been expected to 
the snake of others in the household. 

The owell canoer risk for all study subject (passive, as well 
as active, snokers) ims teportod to be elevated in both of two 
circisstanoEs: when ejqxasure to seoondary soked had ocurxed during 
ctiildhood exUy (GfHl.$), and when the exposure took place in adult 
life exclusively (0Rwl,5). Por an individual exposal in both purieds 
of life, the odds ratio exceeded two (OR*2,7). 

Fbr the secend report, infamtion on aroking habits of both 
parents «ms obtained for almost all the cases (iv438) aid alscst all 
of the controls (nM70)t For all cancer sites the risk was increased 
for all the cases (again, passive .and active mnokars ccntiined) if the 
father was a snoker (OR-1.5, 95KX: 1.1-2.0). mtemal »Kiking, 
hewever, did not seoi to increase the overall canoer risk (CH- l.l, 
95ICL: 0.7-1.6). Siaiilarly, the risk for Img canoer was Incrmasad in 
those exposed to t.he father's p»oke (CIW»1.0, 9SIOL: 0.5-6.6), but not 
to the mother 's ((3^-0,9, 9590.: 0.4^2.11. 

Ustly, when cancer risk «ms asaessed in relation to the spouses' 
«oking habits, it %«s foisid that individuals married to mndeers had 
1.6 times the risk of individuals married to non-sn*ars (p<0.0l?. 

not be accounted for by di£ferer.c«i in age. 
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raoe* s€x, «AK 2 ition« or oocupdtion k>itveen and ccntrolS- V4ien 

sitMpeafic cancer riak mbs assessed, the authors foiaid that expn&ed 
individuals (those married to smakers) were at higher risk for canoer 
of the breast (0R»1.8). of the femle genital organs (OR-1.8), and of 
the endocine system (OR-3.2K Based on a anall warber of cases 
(n-22) it fours! that passive smokers shMd 1.9 tunes the risk for 
l*jn 9 oian those not expnaerl to secondhand smoke, ’Hiu finding 

did not reach statistical significanot. 

There are mainly three problamatic features in Sandler's 
publicmtions that deserve sane attention. relates to the ^y 

in which the results have been presented. In many instances the risk 
^or cancer associated with passive woking Is presented for the whole 
study group, cor^ising non-smokers as vmll as saokers. although the 
latter group car. be oonsidezed passive saokers of their cam secondary 
sToka — at well as of the stoke tlst others prcduce — their 
inclusion seems inappropiate. Since the ovcrwheliaing effects duo to 
direct stokinj would tend to distort the effect due exclusively to 
passive stoking. Sens tables, howmasr, do make the distinction 

between the two groi^, and those are the ones that are nost 
infontative. Secondly, confounding variables that rrey ^lain the 
observed associatiens were not taken into acoxint. Sorc of these 
variables are exposure to alcohol, to occupational hazards, to drugs, 
and to sexual and reproductive behavior variables, Thirdly and 
lastly, the fact that an association t«s found betveen cassi’/e smoking 
and cancers not previously described as tobacoo-related (br^t, 
system; raises some suspicim. This fLxting ray be a 


ctj\soqu« 5 ice of the inability to control for bcxifounders, as mwxior^d 
aoDve. 

In addition to the epidoniologic studies, labomtory 
investK^ticns, alcxig with clinical and pathological obeervaticns, 
have supportmd the hypothesis that liaig cancer and passive Broking 
indeed imy be associated. The moat relevant literature in these areas 
is discussed in the follow^ paregraphe. 

4 lABORATOlY INVESHGATIONS 

Both obeervational and ej^ierijaental laboratory studies nave 
produced valuable in/onmtion on the biological pleusabllity of the 
health effects of passive making. The most is^rtant findings are 
related to the identifi^tion of carcinogenic substances in sldertreaai 
snoke and the ability of sane sidestream snake corpenents to enter the 
organism of the passive moker (38r45). Cigarette moke oontains over 
one thsusand substances (46). Hany of them, including cardnogens, 
are present in even higher ooncentratiens in sidestream snuke than 
mainstream smoke. Fbr instnace, Diwcthylrutrosamine, a petent 
carcinogen in aniimls, is 52 tures more concentrated in sidestream 
smoke (47-48) Brunmann, et. al. (49) have estimated that a no^- 
snoker s4yo spends one hour Ln a snoky rocm may Inhale nltrosamines m 
quantities equivalent to smoking abewt 15 cigarettes. Benzol a )pirene, 
another known carcinogen in iren and anuMis, is preset 3.4 tures as 
.Tuch ir. sidestream moke. FU^heimore, one cigarette may release up 
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to lOo ng of t.-a’: iub*tance into the eir (461. 

aut how mxh expoeure to these suhstences does t-he regular na>- 
WtAinq perscr. resUy experience? Tlus las beer, ^-ery difficcult to 
quantify. The ooneentreticns cf tooscta creponents in envircnrmt 
depends on nuierous fectcrs, the esnunt of tobeeo C 3 »**d. the 
volw of eetoient eir. the si*e of the ro® whrre sroting takes place, 
and the type and «Bwnt of veneiatico in an enclosed space are sai« 
of the man-/ variables that affect snoke intake, the ptoxiaity of the 
passive sniker to the source of «oke and his/her pattern of 
inhalation aey alao affect actual expoeure (481, Sbailarly, tne 
snaking pattena of the indlvidiala who do the seoking need to be 
oonaidered. for Instance, the verUtion In puff frequency, puff 
duratio. ard puff vcla« are known to affect both the cheaicl 
coipeaition of lidestreeoi seoke end its biological activity (SO-541. 
Ev«n the Bicker 's hsslth status so« to affsct the way in which 
Sidestre-a e«*e ia produced («!. m fact, it is che .idestre« 
snoke that has bean raodifiad by ths above and other factors eat 
constitute the reel expoeure to the paselve mckei. Sore auewrs 
prefer to refer to this as envirotwental tUnccn snnke rather Uan 
9:3e5tr^ srok*. 

Despite theee difficulties, sore studies have actaiuted to 
quantify actual expssure by waasuring tobeoco eetabolites in body 
products. Serm thyoclanate and cotinine are famd in the blood, 
urine, senia and saliva of the passive Bicker (4S, 56-601. Wthough 

'jiyccianate s»y result ftosi ot.her sources — i.e. leefy veoetables — 
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cPCiAim 19 « Specific marker for ei^osure to tot^coo smoke and 
th^fore its presmce in the non“Sinc*ers is taken as evidence of 
passive innalaticn. In one e^q^eriment a researctv^ was also able to 
identify Puta 9 enic substances in the urine of subjects exposed to 
snoke in a poorly ventilated room f40K 

Studies AXBmd at determinijig the specific depositioi of 
envircnnental snake cxnponents in the lung tissues are very scanty, 
in theory, the biological features of the anatoay and physioiogy of 
the hunan respiratory system, and tim physical and chemical 
characteristics of sidestream snoke, suggest that such depositicm 
takes place. The extant of it, houever. has been a matter of debate. 
Different authors have reported high levels of sicke brtancdual 
deposition ranging fraa (61-€2) to 80% (€3). 

Conversely, ^&pmc9 and lowry (84) think that aoet passive 
viokers axe exposed to a eiinijisl aiiDunc of amoks, pcrhapa m man than 
the equivalent of one cigarette per day. It has been suggested that 
sucn an a^gxsure conveys a negligible risk (85). With re^sect to 
this, it ahcMld be nc^ad that no treshold level of expoeise for the 
develonsnt of Img canoer has been established. Iharcfoxe, any level 
of exposure ~ including the low level attii^ by passive saucing — 
shcMld be considared potential Jy able to aliclt a carciivjgeruc 
response. 

Another series of studies have been aimed to detect the effects 
of passive voking in the respiratory function of passive SRAers. 
This Is partioilarly relevant since sane aut.hors think that an 
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uipaxjtxi respirator/ function is m itself a risk facwr for iisiq 
cancer (66-69). In Pranoe, Kauffcnan (68) et. al. caiwed spiroretric 
iwasurewts Det>#ee n two types of non-wolt^s, exposed and noo-exposed 
to secoxiary »«*«. TTwy fond that both men and ^cfnen marri^ to 
TOxers of >■ 10 q of tohscoo a day had a significantly loesr forced 
mid-^iratory flow rate (m 25-75) than those nurried to non- 
anc*<ers. In addiUon, woren in the axpesed gnxjp shc»i«d a decrease in 
forced expiratory volane in one second *5T/ 1). The study careful-y 
< 5 Qritrollod far confounding variables suen as age* social class* 
education* family sise and air pollution. 

White ao! Fto^ (69) conducted a study in whicdi the effects of 
pusive mwiting in the uorfcplaoe were assessed. It -pms fo^exl that the 
decprease in forced mid-es^iratory and end expiratory (Fiy 25-75 and 
fC 75-85) aeorxj pasaive smokers was ocrparable to the decrease 
observed in light STD)cers. 

The effects of passive woking on the piLionary fvsKtion of 
cnildren as measured by spiropetric neasureimnts mentioned in a 
preoeeding sectiwi (12)> they have been confirmed recently in a study 
by Cheyt and Li conducted in Shanghai (70). 

Different carclnog^c mechanisms have tem postulated for 
STK*e both TOUistream and environmental. These mechanisms are thought 
to explain the development of lung cancer among passive smokers even 
if* as sane belir-«, the wcke dose conferred by passive smoklrg is 
lorf. Such mechanism are also belie*.;^ to be related to the different, 
histoloaic per-ems observe in snok^s af«d noi'-snokers. .icoor^g to 



Source: https://www.industrydo( 


- 24 -. 


tne first hypothesis, carcinogens preset in envir.-rirental srerfee 
would hsve the ability to produce adenocarcinoma* the type of cancer 
more can r tjn among nm-snokers. Sinoe volatile carpounds arc »rore 
likely to be aboorbed by the passive anc^cer* it is precisely in those 
OTOcunds wh^e carcincx^nic properties would reside. FXirthexEore, 
since volatile cardncgmis would be able to reach the distal ends of 
the brcsKdiial tree* one *oild eagmet to find more tiroes in the 
periphery of the lungs of non-mioking cases than in voicing cases, 
wynder and Goedman (67) suggest tlmt. irelaed* t-his anatcmical 
pret«enoe Is present ain^ n o n s mok er s. 

The second (most widely aooef^ed) hypothesis pcoposes that 
cnvironnental tobacco er oke and xainstreani have exactly the 

same carcinogenic properUea, despite tlw known dlffercnoes in their 
P^^i^aDCheniical characteristics. (Jhdar this hypotl^sis* tl» exposure 
to environnasTtal moke is considered to be equivalent to low levels cf 
exposure to seinstreea soka. The fact that no treshold has been 
e5tablis.hod for the carcinogenic effect of oeintreaoi eickc (that is. 
that any level of e^gsosure ccn\mys a risk above that of no exptssure) 
sigiports this hypothais. fVirther support Is provided oy ttw 
observation that epidermoid and smll cell carcinam (considered by 
many to be the tirors mare strongly related to active ew^ting) have 
been found associatjed wit.h expocure to passive snaking (30*33). 
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5 ANIf*AL EX?EBiranS. 

'Testing t^e hypoOwsjLS that passive snoking and lunq cancer are 
related by rasAS of anml experiBcnts involves siinilar difficulties 
aa^ibed to the sturfy of the cmrcanogenic effects of direct sooking. 
Ihe search for a suitable axiunl inadel has taken many years, and vhile 
researchers are able to reproduce nany of the respiratory syston 
tiamrs* no one would claiaiad to have fcuid an idea) model. 

Hca^ver, euan without intanding to do so« many of the experunents 
aimed at studing the effects of direct Making my indeed have been 
testing the effects produced by passi*^ making. Various species of 
laboratory animls (sdoec rats* Syrian hamsters) have been 
es^erimentsUy ugxsaed to moke-fIliad envirannesTts (72-75) such 
study (72) now ocxisidered a classic in the field, has shown that 
rabbits ejqx>s«d to mvlranicfitaI taoke my develop tracheobronchial 
epithelial metaplasia and dysplasia, this study, along with the 
others ^hich followed it« were interpreted with loich caution since 
they did net quite simolated the p henomenon they were intended to 
study (i.e, the effects of direct smdeihg). Different but equally 
inportant ca^^ts should be taken into oonsideraticn when these 
studies are used to draw conclusions about exposure to passive 
snokinq. For imtanoe, m cannot be sure that ajqxaure to snoke in e 
closed chaste actually simiUtes passive making, nor that tr.e 
SAStary and physiology of tne respiratory tract cf tlie experijmtal 
animals would respo-d to secondary moke in the same wey as hiamn s- 

More recently, sicpni^cat^ eouiomert that produces and trjos 
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sidestream smoke has been developed to six^ate exposure to whole 
stoke or to its gas phase only (76). Such deviocs include exposure 
chanhers for rodents, cell cultures or iaoiatad perfused lungs, as 
v«ll as oechamaas to aunipulate mnck€ ix^lum, dilution, axx) other 
variables to be studied. These devices are not yet part of the 
staixiard equipmnt of ipecialiied laboratories, but it is likely that 
tl«ir introduction will producDe a wealth of knowladge regarding the 
effects of sidestream moke. 

Uastly, nany studies have presmtmd evidence of carcincxgefuc 
properties of tobacco cespenents when aKteinistered through nmites 
otte* than the respiratory tract. Many articles on the effects of 
subcutaneous infections of tobacco ucepunaiTts (76-77), along wl^ 
articles on the effects of robbing and skin peintinq with tobacco 
ctstpounds (76), agree that there is little reascsi to doubt the 
carcinogenic properties of tabacas SRnoke. 

6 some AND HISTCUBIG Tm OF UINC GANCXR 

An Observation that has created a great deal of interest ameng 
researchers ocncems differenoes found batmen lir^g cancer cases in 
snokers and ling cancer cases in nonsnokers. These differences 
perra^h ira^ly to two factors, sex and histologic type. The relevant 
Uterature in this subfect is discussed in the following paragraphs. 

Aircng woren with lung cancer there is a higher p^centage of 
:xxwnickers than anonq mIc cases. In upper New York State — as 
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preluwLn«ry lAfonwtxan far tics st;xiy was kwijiq colkectwi — we ^<xind 
e»t nawoiang wron caipris<^ 9.01 of all tmie cases, Oiereas 
nonsmolujiq «n orUy 2.0% of all sialo cases. Usijiq data 

publisl«d by Greenberg «t. al. (7il, I estinted aiAilar figures. In 
tl*ir series of cases, lO-Tl of th» wonen we iKranokers versus 3.0% 
of the fwn, Tran data providad by Kabst and wyndcr (34J estijifited 
cegr eso cnding are U.9% and 1-W. Finally, Garfinkel et, al. 

reported that 12% of the fowle lung cancer cases screened for 
participation in their stiidy (301 %«re nun ena kers. 

It has boon suggested — since fewer wcnen than men siit)ke — 
that a larger proportion of fmales are left suceptible to the effects 
of other carcinogens (including seocnfiand snoktl than to direct 
cigarette moke. Ihese carcinogens would be responsible for the 
"excess* nurber of noisnoking foele cases. The effects of these 
carcinogens in men would be masked by the o^rwhelming effect of 
direct cigarette sncSce. 

Histologic type has also been recognized to be associated 
snoking habits. The nature of this ssaociation, rereins 

controversial. As early as 1957^ Doll et. al. (79) l»ad proposed a 
'•dose-response" relatioiship by showing an association oerween the 
asount of tobaooo snolied and the de*/elapn^ of epidermoid, large cell 
and mil cell carcincne. Other histologic types were fomd to be 
either unrelated, or only slightly related, to srtaking. A f^ years 
later, Kreyb^ published similar observations (dO), He found an 
asyx::,^tiar. between picking and epidecnoid, large cell ard mil tell 


carcinomas, Simlarly, he rejected an asscxriatian tetwe^ smoking and 
both adenocarcinciM and brcnchioalveolar carcinonv. 

rraa then on, no author has fully agreed with any other, 

’ pres e n ting results that are often frarJcly contradictory. ^iss, et. 
al. (61) in a prospective study of 6,163 im, added adenocaxcinLse to 
the list of histologic types related to ssroking. Yesner (82) 
ccxiflrmed the association be t w ee n nuking and sell cell carcirom, 
but not with other cell types. Auartiach found molung habits to be 
equally distributed in all cell types, therefore denying any 
association bscMen histology and tnbaooo ■sotos ( 63 ) Vinomt concludes 
that adenocarcinona and bronchioalveolar auclnoBB are inversely 
related to snoking ( 64 ). And, eore ceoently, two indepmdent studies 
have reported that all cell types, including edmoc aiciiKae s, are 
related to dgazette —oking '466) • 

The difficulties in interpreting the results of these studies are 
many. in particular, however, deserve to be mentioned. First, 

there is the problematic characteristics of the study groispe* 
corprise such heterogenous -- and selected — populatiois that 

possible sanple bias is difficult to ignore. Secondly, the 
intervention of so inany pathologists in •‘Jhm reviewing of t)ie slides 
brings to ound the likelihood of unreliability of diagnoaes. It 
should also be add^ that the studies co^r an extended period, the 

mid fifties to 1964. tkiring this period the ability to assign lixvg 

cancer cases to specific histologic types has changed, as can be 
assessed by the cerreasing nunber of cases diagnosed as 
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uriiLf f^entiacod c'jU typ«. 

A ni:cn nearer assocaarion if found bctveer. histolcagic type and 
sex. Haat studie* agw that epidcnnoxd c^uvroa is more frequent in 
males chan fomlea. Ihe proportion of n»ale cas« classified as 
epidbirrnoid carcinoiBS ranges Uenwm^ 381 and 641. Ftor fara^es, the 
values are between 21 % and 55 %- The other notable difference occurs 
»cr.q atterwcarcuicnaj: this txror is ouch more coifton «cnq %«nen than 
jten. Up to 52% of all lung car«r cases in females have been reported 
to belcng to tl«e groupi uhereas 33% is the higherc aoneng own to be 
presented in recent studies. 

The differem in snerfung habits fa st xee n een and %cf?wn suggests 
disc habits tey be xwspcnsible for the differwe in histologic 

types «Kng tlw ses^i. Unfortunately, thU has not been properly 
assessed in any stuiy. Most reports deal with the scc-histologic 
type, or the saofclng-histologic t>pe associatioi. The three %ey 
interacti(S)# sex"Botcing’^histologiC type, roiwlns to be studied. 
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CHMTER TO 

^cmocs 

I*' April of 1802 the Nm York State Departswnt of Health 
initiated a large study of the tpidsniology of Iwng canoer. New York 
State, with approKliiwtely 10,000 cases of lung cancer reportai every 
year to its tisior registry, provided an oooellent setting for a study 
of this nature. Ihe project wee intended to be ocn^rehMive, that 
is, to include both snoking and ncn^snuking Ivng cancer cases. Study 
of the group of wnaking ca^ was limited to the clinical arvl 
pathological characteristics of Itsig canoer, whereas the assessiwnt of 
Passive wcking and other relevant envixorewntal variables 
*^re the trwin study variables in the non'-rnnoking group. Tlie stuiy 
design also called for a population based case-itwtched control group 
(this group will be described later in full detail). It is cnly t-hese 
latter grtx^ — nen-wnoking ca s ^ and their correspondent 
crantrols — that %h.ll be used to assess the effect of 
e>praure to passive smoking on the risks of lung cancer. The 
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m^chodoloqic approac?> 4 S«d cc this end is the on^to-'one matched case 
control scurfy. 

It twy l* pertinent to tneition that the original desiqn of the 
5 t.*iy specified that, in order tc disocm sore precisely the effects 
of passive snokim on the risk of developing ling cancer, all cases 
included would be never swokers. TVio things were clear early cn, 
however: first, that svlc cases were rarely never snokers (<sily 2.0% 
of those initially screened for inclusion in the study reported to 
have never snoked), and sacord, that a aofficiwt nunfcer of these 
cases ooold not pcasibly be assembled in a reasonable period of tiine 
so as to satisfy the s«it>le six® regulrenents. Therefore, the 
^legibility criteria for cases %m% cactendsd to include thcee ^4® had 
stepped woking at least 10 years before diagroiis. It shex^d than be 
clear that when we refer in this report to the grtwp of ncn-snokiisj 
cases, we are referring not only to never but also to fonmr 

soakers. The iiplicaticns of the decision to include forror smokers 
in the study gnx^ are discussed in the later section of this Chapter 
that deals with sethods of analysis, as as in Chapter FOur. 


I GBJimVES. 

The iwun oorpose of this stud/ was to ej®lore the relationship 
oer-^jen ^sive sroking and lung cancer in non^sirokeri, uiing a case- 
car.trcl epproaoh. TTa4 was dene prf analyring data collect^ in 439 
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cases of lung cancer and 439 matc^ -healthy- populatii® controls. 

The specific question addressed in the analysis were: 

1) Is ther^ a risk for lisig cancer associated with tf» spaoes' 
saoking habits? 

« risk liaig cancer asscaciacsd with sa^emg 
habits of se i* .ers of ths houaenold (inclusive of spouse)? 

- 3) IS expoauce to pasiuws ssoiujig in the i^axkpUce associated 

with a higher risk of lung eancser? 

4» U puaiva BiDking in aacUl aituaciona aaaodatKj with 
a higher risk of ling canoar? - 

5) In Che event chat the anaw to cheM queaciana is affixaiauve. 
<toea the aaaocUt^ paraist aftaa: oantrolling foe oatlcawling 
variables? 

SI Gan a doae-rcaponaa batMen paaaive aaoking and Itaig canoer 
be shown in this decs? 

?) Are there difference in risk for men and wci»«n7 

• ) Ars there ^fferences in risk tor never enokars and 
fer famr stokers? 

Is there a higher risk assodatad with a specific Ixsig 


canoer histologic type? 
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2 sArani: sizt* 

It €stjjnit0ci thJt a »«i^l€ siia o* 4M casM (225 mal«5 and 
225 feinales). tojatNir with 450 ocwwls. wauld tm i»a«asary to dnact 
a r«lativ« risk of ths onter r^wtsd by airaywa (25) and 
TricJwpcalous, «c. al« (27). Pwlimiiiary infonmUoo coUacted ta the 
stxaiy araa $ho«d chat apprujdinately I #200 fenale lung canoer cases 
were diagnosed in the study area every year, and that 9.0% «e a,TCrtg 
never arttors. Ttaia. It estia«t«l that (allowing for a 15% 
refusal race) the 225 fmle cases could be aaa«it>led in a reriod of 
about 30 cCTths, roughly the tise a^eulable to collect the data for 
the study. Since only 2.0% of sen *iere never seol^ars. gathering the 
sm mmber of »ale cases %iOuid have taken euch ncre tiine than the 
available jeriod alleged. As indicstad above, it ««s such a 
reaUzatiw that pra?|7ted the decision to include cases thee had 
stopped aeoking et least 10 years bade, 

Ihe final tmplt aUe fell slightly short of the proposed wart^er. 
It C3»prised of the 439 cases and their 439 imtched con^ls, for 
i^iich infonretion was cotplete. Amcrg all eligible caa« th? response 
rcte v#as tlcee to 80%, 5kt>trarting on additional 4.0% for 
physicians* refusal to let their patients participate. ti« 
response rate can be esticeted to be 951. 


3 VXKnat OF TH2 STBY, 

A cheede of the data acostulatad by the New York State Tiror 
Registry shMd that about 80% of cases of lis>g cancer «yiir aneng 
residents of the eight Standard Metropolitan Statistical Areas of 
Lpstate New York, This locale co a prU es 23 oountiei. with 
appTOJUsacely 125 diagneaetic and/or traaonmt faciUtiasa. It wu 
decided that the resourtce available for the stirfy would be used term 
cffidcntly -- and the logistics of tfw field work greaUy 
*«*%*li^i«d — by liaiitinq the study to that g«jgrapfiic area. 


4 fSTMUSWOn* OP TOE C^SES REPORtnc: SYOTM, 

The first Bt^ of the project i/na>li^ setting up a report-tfig 
system in all participating ho^taU. The field staff# copied of 
sue ejgaerienoed nes e arch Asaistants# was in charge of establishing tha 
necessary Oantacts within the institutions. In each hospital tr» 
Medical Records Dc p a r tmgit# the Pathology Department# anS tha Tmi 
Registry reported to our field staff all clinically tnd histologically 
diagnoeod lung canoer cases, eithar via teltphcne call or during the 
field staff regular visits to tha hospital. Ooep^tion fro* alt 
participating hospitals ^ evreUant# with the largest faciUties 
reporting as fraquoitly as once or twice a week, an! tim mller ms 
reporting at least once a senth. the Mew York Scats (Uncer l^xstry 
^S also fcrtecnrd periodically to ascertain cases thac might have been 
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flurised by tbe tepital-wsed reporujvj syst^n. Spec:.al enphasis '-as 
put by che field staff on the xjktmiirmas of ^ reporttnq, si/ioe it 
necessary for the purposes of the study to obtAin personal 
interviews with tN- cases before they died or becarc too ill to 
parXiCipate. The rt^an time eUpsad betweei: diaqrosis and reporting 
MS estimated to be 45 days, with an additional 102 days transpired 
before the conducti7>g of the Interview. 

The reporting of a case was followed by the awcuring of the 
aitiung history state«3 in the pativits* hoepital medical records. All 
cases reported as never smokers, farmer amokera or of unknom snoking 
status were oontacted by telephone and their smoking history 
€XJifi.Tmd. Oily those coifirrod never saokers, or ex-sniakers for at 
least 10 years, were ccrviidexd for inclusion in the study. All the 
eleglbility criteria far cases are listed belcv. 

5 OiCIBILITV CRTTOIA TOR (JSBS. 

\) rtm patient eust be a resident of the 23 county study 
area <8 9^ of Upstate New York). 

21 The patient had to be between 20 and 80 years of age. 

3) The patient had to be a never ■maker <»cked 100 

cigarettes in a lifetiiw) or an ex-*icker ^■noked <* 

100 cigarettes in ^ last 10 years). 
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4) The parent should have a clinical or histological 
diagnosis of primary lisig cancer made between July I, 
1992 and Deoentoer 31, 1984. 

5) the discharge diagnosis tad to be confirsed by the re- 
cKaminaticrt of tie pathology slides by an expert 
revie^v (see Histology Revi«w in this C«pt«r). 

Conver$«ily. the exclusion mteria were as follows. 

1) Any patimt initially reported as a never or forwer 
smoker, who ^>ms later found not to cotply with the 
definition of never and fonr^ smoker used in this 
study. 

2) Any patiwt wi^ a discharge diagnosis of prismry lung 
canoer %iho, upon the re-exaisination of the histologic 
specimens, was assigned a different diagnosis. 

3) Any patient not fulfilling the raqulronents of age, 
residwcy, or date of diaonoais. 

<) Any patient for wnew an individual or a physician's consent 
not granted. 


CCt’?SCC202 


J»S 









Source: https://www.industrydocuments.ucsf.edu/clocs/flyx0000 





- 37 - 


- 30 - 


s StLccnoN OF cownou, 

Ln otu^ to ptoviae « cat^riaai gitxjp, each case 
uaiividually matched to a popilation control. TNs scwrce tor such 
cxntrols w the State Deperonent of >totcr V^^cles files. Ttus 
source ues c=nsic*tr«d appropnate ainoe it provided moct of the 
uifocrretion nece»ry to perform e* matching- /^tionally. this 
eethod -is regarded aa leas zxjm-ixrxsiinir^ and more ^xwiical than 
oe»r poisibie oethoda for the selecting of ocntiols, surh as random 
digit dialing. fOr each case, six potenUal coitrols we selected cxi 
t?w cf age# sex# and county of r^idenoe. a telephcne 

interview, the fixat potential oantiol ^s f^xid alio to catch the 
on the Msis of SBoking status and who# in additicxt# agreed 
to participate fully — was included in the »tu^. In surmery, the 
eligihility crit^U for oontrols ms as foiled. 

1) The oT^tiol had to be of the same age (♦ - 5 years) as 
the oo ir es p cnding case. 

2) The crxitrol had to be of the 3« sex as the case. 

1) The aontroi had to be a resident of the same 
cojnty as the control. 

4', Tv* ccntrol had to have the same sooxing history as the 
ase. That is. both had to oe either never sro'cers or 
cx-arokers f<r it laa^ 10 years. 


An additional matching variable was considered at U* tiitm of 
condvxxing the interview. It conoemi the imtter of wfwthcr the 
questicnnaire was responded to by the case himself/herself or. cn tne 
other hand, by a mrrrogete respondent. The setching on type cf 
interview is better eigilained in the section of D«D^ aXLECTJON which 
appears next on in this Ompter. 

On the average, two potential controls had to be called until one 
netchod the case on arolung history and was willing to participate in 
the study. 


7 DATA COLLBCriON, 

aioe the eleglbility of cases and oontroU was determined, the 
field staff arranged a face to face interview %4\ich took aporoxiimtely 
ore hewr to conduct in the patient's hate. All infonrntion 
collected using a pre ceded questionnaire. The guestionnaixe «—is pre¬ 
tested for a 3 month-period using patients diagnose pnor to tne 
study period. The sections of the questionnaire that contain the 
ic«m u^ for analysis in the present study are fourxi in Apperdix A . 
As t<xjld be expected, irat of these questiens are ccnocmed with the 
TOasuretent of exposure to pessive srzsking; but infcsuBtics) on social, 
>trcgraphic and medical variables —is also sought. Both cases and 
controls were interviewed exactly in the same fashion, and emrept for 
zne itew in tim questicnnaire referring to the cii.'ucal aspects of 




I 
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the cjrren^ medical they hcth answed the sane nurar and 

type of quest-ions. 

veien e« field staff found that • case had died or had becone tco 
ill to part-icicetje, he/she ^Id ask to conduct the interview a 

next of km. preferably with the spouse, but children and other 
relatJves vere also considered aproRariate surrogate respondents. When 
a surrogate respondwnt had to be used for a case, a surroqate 
responcient was also used for the control. Tot if^tance, when the 
spouse of a cauw was inteivx«Msd in lieu of the ose, %-e would seek to 
jtterview the spouse of the person selected as a control, even if the 
Utter was available and willing to be iAo^ie»^, In this respect 
we should ti«n rt»te that cases ana controls were matchad in additicn 
to SDC , #GE , SCKIH; history and RESIDEKX, on the TYPE CT 
Utrnm^l conducted. 


e HISTOtrCY REVEEW. 

kn Uxiepcrdent review of the pathology specimens initially 
•xSi-Tuned to seke the Aivpmit of lung cancer siwpd urportmt for two 
reasons. First, to make sure that all cases wre confirmed prurar^- 
lung cancer cases, and second, to provide a uniform enteris of 
diagnosis. The procedure for such review vm as follow. 

The field fctaff wcjld contact tne pacaoiogy deparorent of me 


diagnosing hospitals and %<xjld requMt the slides or tissue blocks for 
the patient in question. In all but five patients suen regu^t mis 
succssesful. The specunens would then be sent to a Patholcqist at 
MHTorial Sloanc Kettering Canw Center in New yerk City, who would 
review t.Vm blindly wi^ rogard to fiacking hisi-ory, the initial 
hospital diagnosis, and other risk factors. Tm review pathologist 
assigned each case a histological diagnosis according to trw World 
Health Organisation International mstological Classification of 
Tunours (S6). The review diagnosis was then coB^arad to tim initial 
hospital diagnosis. If there was dis agiaqiejit b e tw e en initial and 
review diagnosis, a second pathologist froa the sm institution %-ould 
^ slides and assign the final diagnosis. Even though s 
detailed histological classification wes provided by the patl»loglsts. 
for the fsirpcases of these study we have used a coarse cUssificaticsi 
chat divides our cas« into the following histologic types: Epidenroid 
or squameus cell carcinona, S?*!! cell carcinom. Merxscarcinam, 
Large cell carcinom, and Others. 


9 EXPQSUIE VARIABLES. 

The main hypothesis of the stuefy sms conaemed %ath tl» effects 
smoking on ling canoer risk. In oc^r to assess the 
magnitude of such an association, we need e d to have both accurate 
maasuretents of exposure to the suspected risk factor and accurate 
maasuTfee.nt of the disease status. How the latw sms ac^uevrsi nas 
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botfi in tfte previous section iesling vith hiiitoloqic review. 
In tMs section It will be explained the •xposure to the risk 
factor was detemxned. 
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cigarette for ea^ ^ sriHnrt into a single raasuronent of 

expoet:re. 


9.1 SFOISr SCKZHJ HABITS. 

SB to 73 in the q»jesticj'jmirt (Appendix A> inquired about 
tm TOkmg hao&ts of up to four spouses per study object. That 
infometxv '•s used to ooate the foUesdng of 

ttjpoaurei 1 itk^r of cigarettes mok^ A ^ t: SEZSSlli^ ^ 

rurOer reported by the respondent '•s taken directly front the 
viuesticnnaire if the cese onntirl hed been eerried only onqe, or if 
only m of his/bers spouMlsl hed asokad. If aore then tne sarriage 
to a snoKer was reported, the expoeurt ms estinsted to be the naan 
renter of cigarettes/day ancAad by as atny spouses as reported 
(iMjuJiai 4 ). 2l l4jt>er of years the srxxae groked . This figi^e ms 
ZM km directly fnsi the reported nijiter of years tne first spouse 
sfoked Mile immed «»i living together with the study subject. 
applicable — tlat is. in the cese of pore then one perriage to a 
■fcAer — the nuNaer of years snaked by subsequent spouses ms suiply 
ackied to the first figure. Jl Tbtail mnber of cigarettes sirctked ^ -^5 
s oouse d’JTino tnartled life. This variable ms calculated by 
irjltypling the runtaer of cigarettes ssoked per day by 365 to obtain an 
estisete of Om .anoer of cioarette* snokad in a year; then, 
nuitiplying tnat figure tr/ the narner of ysers the sexuse ms reported 
tc nave s»cAed in the aourse of tne mrriag*. mere than one 

ipojse MS reported as a pnoker, the total married-life nuirter of 


9.2 DCPQSIF£ TO PASSIVE SfOOHS Di TiE aOUSEHOLO. 

This variable ms created siith the in/oamcUn collected in t.He 
leoRS oerkad with an astcriak in page 170 of Appendix A. Infonfetion 
about noking in the household wee collected for the 12 eoet recent 
residences in whl^ the study subjects r^iorted to hew lived. It ms 
calculated as folloMi The raeber of years Lived in each residence was 
Bultoplied by the niebcr of seokers in that particular residence 
(inclusive of the spouae}. * and added omt as esny residanoes reported 
to have had spokers (eexiiiuB of 12). the reeulting figure ms 
expressed as the nunber of peraon/years of ajgxaaure esgserienoed by the 
study subjects. It has to be enphasised that these units of exposure 
should not be oonfuaed with the conventional wmaning usually attached 
to than in epidoeiologic research. In this case theae units arc used 
to su>inBri 2 e the cjgxxure of each individual eooording to intensity 
(nenter of smokers in the household) and duration (nuiber of years 
living with onokers in the household) of such exposure. They* do not 
indicate the csollec^M of a grmp of individuals over a 
certain period of tise. 
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the infarmacicn collected through the items marked with an 
asterisk ir. pages 168 and 159 of Appendu* A »-« the basis on wnich to 
estxrate exposure in the wcrkplacc. this variable %as created in 
exactly tne sene manner as household e^qxssure. That is. the nunber cf 
years t/w study suojecc worked in a particular place was nultipli^ 
by the niiitaer of amokars who worked in tht same roan or area. this 
\m% done for the U most recent jobs and added omer to obtain a single 
naasuronerx of exposure, the units of ei^xasure. .as t«ll as household 
exposure, are expressed in person/yearsi and their interpretation 
should also be similar: a simmar-* of e xposure for eacdi study subject 
to smokers in the workplace aw certain period of tiam. 


9.4 passive SMOI^NS IM SOCIAL CDlC^ANCcS. 

Pa 9 e NO 173 in Appendix A shows the items asked during the 
interview in order to estimate cjqxeure to secendary snoke In social 
circixnstanoes, these items were Intended tc collect infometion on 3 
aspects of exposure, the first is the type of social activities which 
are conducive to exposure to passive enokingj secondly, the frequency 
witn which s^ch activities were carried ojt: and thirdly, the stages 
ir. life (10 year intervals) ir. ^lAilch such acti'nties wer» earned out 
-ith that particular frequency. The infermstion oorrveyed by these 
trree aspects of exposure vms s^nrariped Ji a single index that goes 


-M- 

frtax zero to a irsxuitxn value of 96 . this index i.s ctxiainmd by adding 
the inforsmtion coded in items 106-200. fOr further details on the 
creation of the index of exposure the reader oust refer to the 
Append^. There, both the list of the activities Included and the way 
in %tfhich the infomtion was entered is self-way lanatnry. 


10 PGTOinALLY OClffTXHDrNQ VARIAaLES. 

Inspection of the data showed that cases and ocntrols were 
different with regard to variables which were belie^^ to affect Iwg 
oncer risk. It was dmcTided that these should be ocnaiderad in the 
analysis as potential cenfounders. We were a««re. however, that the 
infonietion avmilable «ms net. of unifors quality across variables, 
vtieimas infoesmtion on aociodepographic variables %as likely to be 
highly reliable. the infotmetion pertaining to chemical and/or 
occupational exposures — all obtained on a self-reported basis — ves 
nc 7 t d ecne d so. Thus, we carried out the adjustment for oonfounding 
variables in two steps. the first. «4\ich we call ^partial* 
adjusonant. included only theme variables for %4uch we had "hard* 
information. Such variables were RfUdCXI (Catholic versus Other). 
INOOHE. HARTCAL STTltVS (single versus oc^). and NUACUQR Of ClGMOmS 
9OCE0/DAY among the former ssokers. In the secend step two other 
variables were added in order to carry out a "full* adjustment, these 
variables were: e^gxmure to any of the CHEMICALS (never versus ever 
exposure) listed in items 202-210 in page 176 of Appendix A. and 
•ijcxaurri to "TtMES. CCST OR RADIATICH ON TME JOB* (see page 1^9 in 
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A|;pefxUx AK iTt to other reltrvant variables 

considered ior inclusicn, but • clcaer «aminau.on • of 
distribution anong caiaes and coittroU ahcwed no aigniixcant 
diffcimxs. These variooles taere: ES^QSIBE TO DIESEl. OR DCKAUSV 
FU^ HKM BUSES. TKUaCS OR ; E3CP0SIRE TO A GAS OQOKINC 

MiCE AT IBME; EaPOSIBE TO KEROSENE HE^T*RS; and DCPOSURE TO A CCAL 
GR vooo STCVE (pages 169 and I7l of appendix A). 

We believe tnat our beat adjusted estijoite* mrm tboae obtajjied 
bv riw i/vrlusion of the first group of variables, sinos they are based 
on the Bost reliable inforrotaGn. In the next chapter, therefore, ^ 
only present (ir. additior. to tha crude estijnates) the results of the 
so-^led •partial* adjustinent. 


11 AMVLYSIS 

TT* choice of statistical arwlysis tartwUqucs was priinarily 
determined by the design of the study. The letter called for the use 
of techniques capable of aoooisiting for the emtching, as «^11 as for 
techniques capable of dealing with carplex situations in ^euch 
ciy/arutes — in addition to the e^osure varlablesi ccxjld be txken 
suflultaneously into consid^atian. 

Before ejqjlairung more fully how theee t^hfuques '--u* aopU-d. 
It IS pertiTWt to mention that sispler te<dvuque? -^e alao -^ec tc 
f irst cxpUre thr characteristics of the data ooUected. Umvanece 

sctssccsos 


statistics and/or siiiple frequencies were obtained for alnost all of 
Che variables for %4u.ch we had iAlomaticn . Such exploration of the 

data also included — wtw apropprlate ~ the use of stem anl leaf 
or boK-plot diagrams to determine the nature of the distribution of 
the variables, in both cases and controls. Ttws carparabj lity of these 
two groups also neede d to be established and several stati-stical tests 
*«re perfoewod to such an end. In the case of the variables that hKl 
been used ta pvfocsi thm nmtrhing (AGE, SEX. SHOmG KISTGRY, 
RESffiElCE Af© TYPE GF INnRvnM). we knew of course that no 
differenoes were to be found. But there ««a no otrcainty that cases 
and c^itxols %xxild be equal in other respects. Sociodeoograpnic 
variibles such as raxrber of years cf school attendance, Lnocmc, ethnic 
9^"^* country of origin, nurfcu of tia»^ narried, and oth«, were 

t-tests (oontinjous variables) or chi- 
square t^ts ((ItNaieir s test for dicothoaous variables or chi-square 
for categorical variables %dth more than two levels). In the sane 
fashion those variables that were viewed as potential cmfounders were 
catpared first before deciding whether or not to include th«n as 
confounders in the final analysis. %lwn applicable, the oarpariscn of 
the potentially confounding variables was done by treating th# 
A* example, yes/no exposiire to gas 

c«>king) and oontinuous (for example, ntiNper of veers of expoeure to 
gas cooking). Thus, the decision to include a variable as ocnfounier 
was tolliMd by the decision on whether to include it as a categorical 
or a* a cont us i o ua variable. Logistic regress icn was used to 
detenmne if there w evidenoe to assune linearity on ztm effect of 
th< potential oonfounder. It may be useful to advance now chat none 
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of the poteitlAlly confcxaidLLnq oantuiuous vari^les <wi^ the 
cxaeptaoi of incow) shewed indication of linearity. Therefore they 
were incljded only as categorical variably. 


IIA iPZlSnC RfdESSICN raR WWCKED CASE-<IKBf»L STODEES. 

Holfoxd «t« al. (97) have published a method to analyse pairwise 
fetched stulics based on the linear logurt^c model described by 
Comfiald et. al. (86). Aa pointed out by the authors^ this method 
shows se\mral features that make it the best available c^ice to 
analyze data aets such as the present one. First# it allows us to 
obtain the estieate of effect for ow or more o^nsure variables i^le 
controlling fv variables not camdered in the matching, Seoesnd. it 
can provide estiaatea of the effect associated with different levels 
of one or more categorical exposure variables* as well as the 
estttfettt of effect for the le^ls (One unit change) of ow or nore 
oj^tlnuari exposure variabies. And third* it allows ua easily to 
obtain estirates associatad ^th the different levels of the oetchinq 
variables. 

In this adaptation of the logistic model the rsgr«9sor variables 
are represented ty the ea se cmt rol differenoes of the velue for the 
ejgxmure (or cotfomUng) variables* the intercept is not included, 
and me response is always positivt *that is. for each value of tfw 
regressex varUble there is always nne case and one contrtjl). The 
resulting cstiaetes are the baxiajm oonditicmal liltelihood esturates 


of the paraoeters. 

In tl» pTfoenc analysis I used the prtigia M for logi^c 
regiessicn available in GUM (89). The analysts of ea<^ of the 
exposure variables proceeded very auch in the smiv ^y. The 
followi/xj* therefore* is a general descripeion of steps follc^d 
to the effect of each of these exposure variables on the risk 

of Img cancer. 


11.2 EXPGSIjBF as OCraaORICAL VARIAflLES- 

All Infonnatlon on eepoeure was opllected in such a %«y aa to 
allo^ the creation of variables that %e»ld reflect such ejgsosure In a 
continuous sale. we considered it useful* hoMever* to look first at 
tie effect of the exposure variables as ordinal categories. EOr that 
ratter all variables were transformad into new categorical variables. 

cut-off points for the categories were chosen by foUcxdng 
convention (e.g. p«cks of cigarettes/day) or by leferring to ^4«t 
oe»r authors have used in their studies (e.g. Trichopcxilous 
cateqorizaticn of expoaure to cigarettes in a lifetime). Once the 
categories had been created and the information sonnarized tables, 
me analysis proceeded in this way: 

U The model that asauies no aaaaciatuzi faeo^y risk factor and 
disease fitted to the data, TTus is also referred to as the 
model with no parameters or the mcriel of total syraetry. 
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7) Ttje logistic wodcl that caisid^s exposure an oid^inal 
categorical variable %«s fitted to the data. Iheee models 
ptTJvided estimates of the effect of each of the levels of 
exposure using zero ejgtseure as the le^ermre category. 

3) In order to test for a Linear txerJ in the levels of the 
category^ a third mcdel was fitted. '{his included ss the 
regressor varuhle the case-control different cf the eid-points 
of the Gitegarv intervals. Dw eetimate obtained represents the 
slope of the fitted line. 

4) Ln order to test fcr the significance of the ofs^rall effect of 

the e^qsosurc vaxiablet the ecdel obtained inr 2 vas aarpared to 

2 

the tnodel obtained in 1. Ifie resulting ^ference In G 
tests the null hypotheses that all perameters in model 2 are 
zero, or equivalently* it tests vhethar model. 2 prcxh.des a better 
fit to the data than the vGdel of no asaociation. 

5) Ln order to test for the significance of the linear trend, 
mcdel 3 vat coipired to mcdel 1. 

6) The statistical sigiuficanoe of the paraseter estimates 
oocained in 2 and 3 -m aseeseed by corptring escn estimate to 
Its starviard error (Wald s tests not shoei). or by e 5 t-umt.tn<; 
t-ieir 9S% ccrfidence intcrvels* 


-SO- 

7) violaticn of the aasurption of the ccs^aistency of the ryVl«i 

2 

ratios was checked by looking at the value cf G obtained 
in ocdel 2 (Test of Ouasy syime^). the assunption of the 
ocnsistency of the odds ratios is made under the «iaptatian of 
the logistic model used for the analysis of emcctied studies. 

8) In the one case that the linear trend ««s found to be 
significant (exposure to pauive snaking in the household), the 
next higher order mcxiel waa fitted to the data. the quadratic 
term iais r e pr r ent ed by the ca s e-i co n trol dlffcrenoes of tltt 
squares of the nici-points of the category intervals. 

9) A last regressor variable %ms entered to ccepare the risk 
associated with zero b gaoe u re to the risk aseociatod with any 
leva! of exposure (none versus s« exposure). None of these 
models shA«d any significance and since they pnm^ids cxUy a 
*ocarse* assessmant of exposure, they are not presented in the 
results. 


11.3 E«<JSURE AS A oanmois VARIABLE. 

The rsexc step in the analysis ves to treat the exposure v*ariables 
as a ocntinutn. It vms believed that such an approacdi could detect 
significant effects not uncaMred by the analysis of the exposure as 


ot-i-gseczog. 
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cateqoiries. At tlus point it was also consider^ perrinent to look at 
*«^tes for spaafic strata of the study population. Previcjs 
studies have suggested that the effect of passive smoking nay vary 
between the sooes, or by type of interview or according to smoking 
history. Ttw matdiod design would not alltv us to obtain ratiaetes 
for the aoiin effects of such variables (by design those effects have 
been set to be lerol, but estimates for each of their levels could 
provide useful information on tha relationship between the risk factor 
and the study disease. Also, previous r^Mrch wjrk has suggested 
that jmssive aapking any detanaina the type of histologic timor 
.developed by the petiints. Therefore, ««nted to see if the 
wgmtude or direction of the effect varied according to the 
Kistoiojic ty^e 'jomder^. 

In satimry, tt» uJom tnia of the enalysis wtre as 

foUMv 

1) A logistic iKxtel tittmi for aach of the exposure 

variables. Iheae mcxlels provided estijnetas of effect for the 
tjocsure Ln quesUon. caking into aoceait all 439 pairs available 
(or analysis. 

:) .1 logistic model ^ fitted for each of the exposure variables 
and their interaction with tha */«riabla TYPC Of* rwrn*vrw. rma 
t3*se tiodels estijrates for effects «ire obTAined for SEIJ- 
PISfOCOvTS a«i for SJ3UCGATE RESIOCDffS. 


31 A logi:;t-LC rtxJel fitted for each of the exzxTsure variables 
and their interaction with the variable 3CI3NS KTSIGRY. Fmo 
these Bxxleis separate estirates were obtained for NEVER aoiCERS 
and fORKER ^Of^RS. 

4) A logistic ncdel %Aa fitted for each of the exposure variably 

^ i^^tactions %#ith the variablt SDC. These nxxiels 

provrided estiinites for FEMALES and MAIXS. 

5) A logistic model ««s fitted for each of the exposure variables 
and their interacticns with the variable HISTOLOCIC TYPE. 
Separate effects ver* obtained for E^IDCWOID AND S4ALL mi. 
CARCIM3MA and ADEETOWCHCKA tW OTHERS. 

6) Tests of the significance of the effects of all cf the above 
paraneters were obtained* as well as tes^ of tlw significance of 
^ i*^**-*^<^“** “nie latter are equivalvit to testing tl« null 
hypothesis tnat the effect does not vary accor d ing to the levels 
of the stratifying variable. 

7) n>re coiplex models including the ogzssure variable in 
quMtion and two, t.hree and four tvo-^ey interact-ians were 
fitted. 

81 Models with the exposure variables and all the possible 
crrTtsLnaticTis of chree-«eiy int^actaons were fitted. 


Tfrisseczoz 
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9) f-todela obt4X«d in « and 9 %»»x« oaipured to each oxi^x as %»ell 
as to the sulkiest models obcained in I thnxigh 5. 


10) Ttie wiables selmcted as potentUl confosiders ««« 
included in the models obtAined in I through 5, 

11) A single model tl»t contained the three «itually exclusiw 
exposure variables (household, yodsplace and sccial exposure) and 

ctanfoisxlers ves fitted to the data. 

12) A aodel ^s fitted to the data that oottained only the tw 
variables with sigirificant effects and the oonfcumders. 


aiAPTni TWfX 

RESULTS 

This chapter is divided into three sections. The first is 
devoted to the description of the study s«iple in terae of ecseio- 
denographic characteristics. In addition, it checks the distribution 
of the variables used to match cases to controls and presents t)w 
distribution of cases regarding histologic diagnoses. The secend 
section exanunes the distribution of certain variables not caken into 
acoxint by the matdung process variables which, by their nature, 
may be considered es potential confounders of the association b e tw ee n 
passive snoking and lung cancer (for exanple, pipe and cigar snoking). 
The ^hird and last sMion is subdivided into four subsections, each 
one reporting the assessment of the association between lung cancer 
and a different measureB«t of exposure to passive smoking. 
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I DESCRIPTION or TOE STODY 3AMPU5 Ah© 

DismiBtmoN or the matghinc variables. 

It* results preserved here ere basea on the statistical analysis 
perfon»«d data pertaimmj to 419 case-oontrol pairs. Table Mo 1 
presents tte most relevant denoqraphic characteristics of the study 
subjects. By deaiqn il.e. imtchinqj, the sex distriixrtion was set to 
be approxifltitel*/ even. Thus, there are 218 (49.7%) ffinale case- 
ccntrol pairs and 221 (50.3%) pairs of i»lea. In the saite manner, 
aqe, which %«s matched within a ♦ - five year age ran^« caused the 
R«an age for the cases (67,05 years) to be very close to the moan age 
for crsitrols (68.13 years), Ae is well known, most lung canc-r 
patients acquire the disMse later in Ufa. This is liJcely to be a 
reflection either of a long latency period or of th% roqi^encnt of a 
pro longed e.xp>:»ure to etiologic factesrs necessary far the developmnt 
of the disease). Moreover, 77% of our case control-pairs recorted 
ti«»elves 60 years or older at the time of diagnosis. By the time 
the interview «ms oonductmd, an additional 3.0 % wre reported to 
fall into that category. The latter increase was obviously due to the 
tine elapsed between Che discharge diagnosis, the obtaining of cement 
frcjn ziv attwding physician, the contacting of the patient him- or 
bersfclf a«vJ, finally, ^ arrangement and conducting of the interview. 
Siroe survival among lung cancer cases is krw: to be paor, and since 
ootaunTg the information directly fr=a t.be patieit before death wns 
covsicereri cracial for the quality of tne data sought, we tried to 
'.eep t-he lapse oetwee-o diagrosis a.nd interview as short as possiole. 
As a coraeq*jencc, tl« mean nunner cf days t-tat trai«pLr€jJ tmtveer. the 
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cwo events %as 147 days. *mis a* l«d us to conduct direct interviews 
witn 296 of the patients (67.0% of the total). As explained in the 
precjdmg section, cas^ and controls v^ere also matched on type of 
inter/iew, so that same proportion of direct interviews applies to 
the control grtx^. 

tandred and ninety seven pairs (45%) were coqprised by mver 
mkers and 242 (55%) by former srokers. As would be expectadr Mt 
never mrolung pairs we fcnele (75,6%) and aoet wiung pairs ware 
■ale (71.5%). The Making Klstory^-sea distribution will be i p yrrr tan t 
interfseting the result of the exposure vadablea. It aust be 
rsrmbered, therefore, that preeentixtg raeults for f«Hles w; 

^ moetly with n a n uke rs, ar^ when freee.Tting results 

fesr males will referring to a subgrex^ ooDposed mainly of foerter 
smedeers. Conversely, ^tiimtes for ne^^ wokers are hawj Qg, sore 
fonales than males, and miimtes for former mnetfeers on acre arnles. 
In evaluating intersetiens we mst also keep in mind t.hat the 
estimate of effect for specific subgrtx^ will be ^ ^ 

varying nurber of pairs, and therefore will have different statistical 
pcfc^r, depending on the particular interactions being evaluated. 
Thus, for instance, the estimates for never mnoking rales, will be 
calcjlated using snall^ nimtacr of subjects than the estimate for 
fonrer sroking rales. 

Over 90% of both cases and oontrcls were whites. Blacics 
constituted 3.6% of the cases and 2,7% of tf» ocntxols. fk? 
infonraticn on errric arocp was available in about 11% of and 
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on^rals. pataenu r-pot*.ed theroeives as been bom in the 

Uruted States (08%). In addittion to this OMintry, 22 crther 
countries, costly Diropean, were mentioned as pla<» of birth. Mcsie ot 
the differences in the distribution cf ethnic group or national oriqin 
were statistically significant, 

F^%«r cases than coitrols reported ever to haviiiq been fmrriod 
;07t versus 93%). Simlarly. at the time of the intern^, fewer 
cas» (60%) wiupe ceportod to be wrried than oorttrols. viule these 
differences %«re statistically significant (Ou^square ■ U.46, I df) 
the nuitier of tijnes being s^arried or the mean nvnber of years duration 
of mrriage were not- Significant differences of religion were offered 
by the presence of tore Catholics (54%) aaong the cases thw\ anong the 
ocntrols (42.0 %), and by more Protestants ameng the controls (38%) 
than among the cas» (32%) (Chi-sguare • 13.67» 4 df). Inoons «is 

fond to be aignificancy higher for the cases than for the osrtroU. 
This finding suggests that matching on ctxsity of residence does not 
seen effective to control for eoonanic status. However, another 
variable whicn is generally oonaidered to be an indicator of 
socioccanomic status, i.e. rwjrber of years of sciiool attendance, did 
not show any significant differences for cases and controls. The n»an 
mjm-r oC yws of school attendance for •tases wes 11.44 years and, 
for ccnuois, 12.7 wears. 

The distribution of histologic diagnoses resulting fron the study 
r-view iMicates tnst the rajority of cases in our study were 
■denocamrenes 022 tises, 50.6%): v»piderroic carcircina ccr.stitutt?d 


TAaiX No. 1 

RELEVWr aiARACTOUSnCS or the STXIY POMAnON 


GASS OCKtBQLS 

SEX* 

FP^ES 49.7% 49.7% 

MALES 50.3% 50,3 

Acs: • 

mean ace 67.05 68.13 

IN YEARS 

aCKITC 

HISTOIQ^ 


NEVt3^ SMOKZBS 45.0% 45,0% 

FCPMOl setdPS 55 . 0 % 55 . 0 % 

TYPE OF INTERVIEW* 

SUSrfiESPOfCOfTS 67.0% 67,0% 

SUPPGSiTE BESPOrCOnr: 33.0% 33.0% 

ETHNIC QIO/P 

N0N-4«3TE 2.7% 3.6% 

W^TTE 86.6% 85.6% 

EDUCATICN 

MEAN NlPfiER or YEARS 11.4 12.7 

or sGcoL ATmtiANo: 

PLAGE OF BIRTH 

UNITEI) STATES 89.7% 86.8% 

OTHER 10.3% 13.2% 

RmCION 

CATHOUC 54.0% 42.4% 

OTHER OR fCNE 46.0% 57.6% 


HISTOLOGIC TYPE 

ETnXWOID 
ADPJGGA^NEMA 
lARSE (TT J. 
SMALL rrLJr 
_ OTHER_ 


50.6% 

25.1% 

10.3% 

7.7% 

6.4% 


* natching variables 
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about orw quarter cf the pacrencs (llO cases. 25.1%»; larqe and small 
cell acenunted for 45 <IG.3%» and 34 {7.7%I cases. Finally. 23 

patients we classified as •other- histoloqrc types. We wc to 
that this categorization of cases according to histologic 
diaqrtases is based on tne diagnoses provided by our study review, 
(except for the five cases in which the pathology slides oculd not be 
obtaoned). This distribution is very sinilar to the cne dcriwd frew 
the initial hospital diagnoses- The ovrall aqre«i*ent betveen the 
Utter and our stuiy review was 94.04, with a Kappa value of 0.364. 


2 Dism^moN or vonmMri coffowuc 

Sera of the lodo-danogtaphic variables already described fall 
imo tim category of potwtlally confounding variables. Naraly, 
Bsirital status, inctra and religious affiliation. The magnitude and 
nature of the differenoes betw e en cases and controls regarding these 
attributes hsve been pointed out, and the weys In which they have been 
taxer into acoewt in the analysis has been presented in the previcris 
chapeer. Other potentially owifounding variables such as ciwucal. 
occupational, ard residi^tlal expoaures have been discussed in section 
10 o! the chapter. Therefore, this section will anrosntrace on 
rv»i*iNiti*lng variables not yet disobised. Of particular ixrcortance 
ar^ tixse variables related to sn^ung habits. As explained Ln the 
previous secticn. the matching on sroking histcry -os done on a 
dicothceous basis. That is. cases vho we never smcicers we patched 
to crartrols who never sacked, and rasce who reported as having crt>hed 


r6G- 

matched with controls who were fonw smokers. This procedure. 
hoh«vex, did not necasarily ensure that the particularities of the 
sn3kmg habiu of the fomer artakers ^ such as irtersity and 
duration of cigarette snoking — %«re coiparabie aoeng cases and 
controls. Nor did this procedure ensure that exposure to other fonm 
of tobacco was similar In both grotpa. Thus, the exploration of the 
distribution of these variables seans in orc^. 

The average nuntier of years the *x«>jmoking reported having 

snoked \ms 29.9 years. This figure %as not significantly different 
frezn the aiw 28.3 years duration of the smoking habit reported by 
controls (paired t-test • 1,64 , (^.1G24). However, the mean ramijer 

of cigarettes per day srpked the ex-stoking (28.9) was 

significantly higher than the^mean daily ruftmr of cigarettes an^ced 
by the controls (23.82) (paired t-test»3.74, p- .0002). This fmling 
recognized to be isportant for two reasons. First, It svjggested 
that if an increased risk for lung cancer was fomi in tltt study, it 
might be due to the residual effect of past snoking habits, ani not 
— or not only — due to exposure to (^ssive aroking. Secordly, it 
nede clear bhe need to control for this variable in the final analyais 
as a way to ronove the potentially confounding effect, as well as to 
Stress the reed to obtain septate estinates of the effect cf passii'e 
snokinq foe never and forrer smokers, 

H^posure to other forms of cocacco did not sho' any significant 
difference ^r«ecr cases and controls. Both groups had about the same 
propor^icn of individuals who reported ever shoeing cigars (78 cases 
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79caitroU», Iro^lty of thi. habit-» al^o for 

OMS and eoitioU «.6 cigars/day tot caaaa and J.4 cigars /day for 
cantzots). as '•s tht ovatall length of uaa (20,5 years for ca^ and 
H.26 years ft* the OBitiolsI. Case* and controls -tre also sisdlar 
in ptoforti®. Intensity, and duration of pipe snoiang. Cigthy three 
and 90 eaitrols eara ever pipe wokers. The cases sickad and 
avaraga of 4.4 pipes s day during an avaraga of 20,41 years. Ihe 
eaitrols noud 4.0 pipes a day during an aiarage of 19.9 years. The 
appropUte statistical test did not shoe significant dlffermces for 
any of thMS variables. Oily 3 cases and 1 control rapcctad having 
ntod •n Juana. ThU dlffarenca is not significant, and in any case 
the U based on such mil maijers as to have no aieanlngful 

interpretation or to raise ocnoam tagenUng eny effect on the 
rejpults* 


3 ASSESa^ST Cf TOC ETTfCTS OF PASSIVE SMOKING 
ON UfC CAK33% RZSrSe 

In thi followlAi sactlon tiw twilt* of asMSsinq tha ispact of 
|Mssiv« cnctfcinq on l«ig cwiw risk vlll be present*! *xx>nlinq to 
four different sources of exposure. TOese eewrees sret 11 aroking 
heblts of the spouaelsl. flmking by all ssntmrs of the househeid 
(inclusiva of spousal, 3) mking In the eorkplaca. and 4) 
that occurs in social cixcuwtanoes. 


3.1 SOONG HASm OT TOC SPOUSE. 

Host epidamiologic studies hs^ >P9'^ 

OTokinq as an indicator of exposure to passive ■nokinq. In the 
p resent study the effect of ipou s e nokinq as masured by three 
variables has bean evsluated« TOe first variable censiders the daily 
sraoklnq habits of the spauae(s)« the second concerns the nisber of 
years the spoiM(e) si»tained tMt perticuLar Hiclang pattem. And 
the third variable in fact a ocabinatioi of the first two ** 
reflects the total mater of ciqaxsfttas arokad by the sptsusefsl vhile 
varried and living together. 


3.1.1 ASSC59dr cr TOE OTHn* cr lUflQl CF 

Cl(^RCmS/t^Y 9CFH} Bf TOC SPOUSE. 

table Ito 2 sreaents the eetisatas of the effect of the 
spouse's daily anoking habits «ten analyzed as an oniinal cstagorical 
vairisble. In onSar to p e es e nt results assily oesparad with thosa of 
other studiasp aach GSteqory reflects the standard mater of 
dgarettas oorr e s po nding to a different mxiter of padcs of 
cigarettes/day. A logistic regzeasion model was fitted to t.he data 
using ths difterenoes in e>qxasurc between cases and ccntzols as 
regressor variables (See Statistical Analysis in the Methods Chapter). 
Through this tachrugue* ccsperiscs^ hetw been oade betw een the risk 
associated with eiqxssure to each of the categories of spouse daily 
wrekmq ard the referent category rep r e s e n ted by zero expoeure. Table 
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No 2 pr«a«nt» randAirS «rrars, odd» ratio* *nd 

GVifictevT* for ••ch of thca« oa«c>*risGns. Uw toighoot rralc*^ 

cstMTvttd o o r - ra apoKl to oAH ratio* of 2.96 (for wqpcmxitm to spaa* 
AKiOng of «ara Vmn 10 dg/doy) *nd 1.23 (for oa^owr* cjocraopcsndiog 
to 41 to 60 cig*ratt**/d«y), Tb* ppcx»iloiding 4anfid«X3* 
tswMT, inliort* timt timm tmlnm mrm not •Ignificantly diff*rant 
fxo* th* nail ^u*. iJh«p*ct*dly. tbroo of tho mummtm io th« 
tia>l« su 99 «*t * iA risk for Ivig canoBr for tho*« oigxMd to 

1-20 cig«»tt»*/d*y (CR-.TfO?), to 21-40 dg*r»tt»»/d«y (CH-.9063). 
mS to 40 to 80 cii^rcttM/d*y (0^,4184). UJwwIm# tho** Mtimto* 
mxm not otatiAUcally dlff«r*nt froi th* mil oilu*. a* ahM in th* 
mmm t*bl*. 

A plot of tim titm log odd* oorraoponding to Mch category i» 
^ 0*1 In ngur« No 1 (Mtiaotts l a t*—ir > d by dl««iS* «t Midpoint of 
catogcry valu**). fbur of th* points tjgg**t ■ po**ibU lin**r 
raUtionshlp. In ocdtr to t**t for linaarity In th* cat*garl«*« th* 
ca**-oaTciol dif f«r«now of th* ■id-point* of ooch c*t*gary %*re 
«tt*r*d ** th* r*gra**ar vniiahl** in th* logistic icd*!. Ih* 
astisot* obtsintd for th* slop* of th* fitbol lin* («stisot«-.00l032. 
itald tMt«.222l ) m» not ststiaticnlly diff«r*nt frcM a«ro« tharafcsr* 
concluding that thup* U no •vidano* to ti^port a linaar raigion** for 
th* c»t*?ori**, 

2 

Vta) oonparatS to a oodal of total syawtry (G ■ 10.29, 11 df 1 

— tn*t is. to s Bodtl with no pararetar*. that asoms no differanc** 

in as^oaur* for ca»** and controls — ntithsr th* wod*! for 

2 ^ 
•s caugcric* (G • 5.304, 4 dfl, nor th* sodal for Ii.nbar trard (C • 


10.24, 10 df 1, s aewB i j to pcovldy* a bvtti^ fit to the data ( O. G • 

2 

4.99, 5 df, andaG • .05, 1 df, ro*p*ctiv*ly). Along th* **■* lines, 

a logistic imdel that cavpares zero cKpasur* to any exp o mi r e (•> 1 

ciq/day) ah oi<* d naithar ary aignificant «ff«ct nor any appropiat* fit 

.2 

to t.ht data, «4ian ocsparad to th* aodal with no pax—eten ( ^ C » 
2.72, 2 df). 

lha analysis of tha affect of iBsabar of dgaxettes/ day aBcAed by 
the spouse also includad treating th* m^amxm as a oantiimASB. FOr 
that purpoa* a linear logistic aadal was fitted to the data. Th* 
odds ratio aaanrisfd %d.th‘ th* spo i i ** aacking 1 p*cfc of cigarette*/ 
day was 1.011 (labl* No. 3. Its 95% cmfiilHto* liMta (U.844 » 1.18) 
includea th* null valti* and therefore piunides no eeldanoe of a 
significant aaaodatim with th* study dis****. It any b* pertinent 
to mBitlon at this point that whan logistic regression i* appU*d to 
the analysis of oontinuou* data, th* estiaste of effect obtained for 
a perticular unit of esgrasur* can b* used to calculat* tha eatisat* 
associated with other l«Mla of «spQsura. fbr instanoe, by aultypling 
tha •sti—ta for 1 peck of cigazett*s/day (0*010998) by 2, 3 or 4, w* 

laMld obtain tha estisates of affect associated %dth th* spoua* 
enoking the respective number of packs/day. In th* san* fashion, 
eultiplying the standard arrar of I pack/day by th* quantities cited 
above will ^aeld th* varia^on asaoclated with the esti—ta at that 
level of ogiosura. It should be evident by the wey in which thea* 
<tjrjLn«t*s are nttainod that highar «>gx3auras %^11 always be associated 
with larger esti—tes (as well as with greater variation) *o that th* 
ststisticsl 'siqru.ficance of t.h* esti—tes does not vary eccocding tu 





Source: https://www.industrydocuments.ucsf.edu/clocs/flyxOOOO 




l«vcl of «jqx«ir«. Xn tbm prMnt cm## th« •stia«t*s for 2# and 4 

d^arcton/day «ould all Ym not •iqnlflcantly diffarwt from tha 
null valiMt tlwir oenfidw* intarvaU wid Includa «ucf\ a figure. 

Figure No I ato^e tt« line that m a eae nr e Uie relationship bjtv^en 
exposure tciqarettas/day In the X axis) and risk of disease (log odds 
in tho Taxis), acxxxding t» the logistic wdel fitted to t^ data 
(coitiJioous lint), hgain, the eUoet entirely flat line euggests a 
lack of doea zeaponsa relationship. Tha two othar lines represent tw> 
sitagroupa of tha study population, the large dash line wresponds to 
self responderts. end the ■nail dash line to Mnogeta respcndents. 
Bnth of tt»se lines would ten to sunpeat effects due to expom;re that 
are iwt only greater than the effect foe the group as a idiole. but 
also tiet ewe In opposite directinna item one another. Hewtver, 
feither is eignifiantly different ftw the line that represents ell 
subjects, nor are t)ey sigrlflcently dUferwt froi one another, 
jjjuewlse. the estiaetae that dsarribe thesa linM are not 
sigTdficeiitly differeit froe the null value. 

The lo-er part of Table No 3 (lines 4-9) and Pigures ^!o 2, 3, and 
4. oreaent !cr tie Study population estinite* and fitted lines, 
respect-lvely, aosording to 90CnXJ KXSTOWf# SDC and HXSTOlOGiC 
01K2J0eiS. Tha eignificMioe tasts and oenfidanoa limits in the ^l« 
slew no tigiuficant effact of speusa daily *adang examined 

separately for never mtek mn and foevar vekers. uJes and fannies, 
ani epidenroid and adenocaxcinesna histologic types. Marao^wr. the 
tests of interaction of the «)gx»ure variable with 90CDC HtSTCRY, 
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TABUH0 3 


CSTlhATIS, QtX» BATIOS. 

MO CWtOCNCl LiniTS fGR A DirnR£KTML Of DPOSURC TO 

spcusc snaiMB or 20 aoMinTivOAY. 


mckP 

tSTimn 

SIMOMO 

CRfiOR 

0005 

mo 

958 la 

9ssua 

m 

.0109^ 

.07928 

i.oni 

.86SS 

l.tOlO 

sxLMcn 






UXf 

.1072 

.0940 

1.1132 

.9258 

1.3384 

mspocoos 






Mpoun 

-.2902 

.1843 

.7888 

.5012 

1.0842 

msPCKorrs 




• 


ICVCR 

•0614 

.1302 

.9499 

.7369 

1.2282 







POTO 

.0556 

. .1040 

I.OSTI 

.8822 

t.7962 

srtxiAS 






ftnAUS 

•sax 

.1089 

.9773 

.7941 

12020 

fvm 

.05444 

.1209 

10890 

0347 

1.058 

(pcmoa^ 

.ns7 

.1371 

U72T 

8570 

1.4707 

»VM.l OU 






AOUOCA. 

•MW 

.0980 

.9M9 

.7913 

1.1819 

kOTJCRS 





i 
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MkWsiiD Esnmns, ooes batios. 

AM) ooriHwi iifiiTs rot A oirrcuHTu^ c? (vosuRt w 
SPOUSE smciNB or» oewmEvwt. 


OROU^ 

tsrihAn 

9TANDMU) 

CR»flR 

OC€0 

AATIO 

95S La 

8Sf ua 

Aa 

auBJCcrs 

-.0152 

;003l 

.W9 

.0369 

1 1591 

SELF 

orspoccikTs 

0030 

.0907 

1.0874 

.0962 

13196 

suno&ATi 

Bcspocoirs 

-.2600 

.1500 

.7600 

.5601 

1.0037 

fffvni 

9WKS 

-0600 

.1271 

.9330 

,7279 

1.1901 

fans 

91CX1SS 

.0207 

1101 

1.02501 

.0261 

1.2710 

rmus 

-.0907 

.1107 

.9CI . 

.7383 

1.1769 

riAUS 

.0034 

.1270 

1j0444 

0196 

1X07 

CPOCAnuor 
srwi au 

•..0813 

.1037 

.«n 

.6031 

1.3215 

ACCHXA. 

iontss 

•.0A9I 

.1101 


.7554 

t 
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SEX. AND WISTOUUIC OIASNQ61S Ar« not liqnifionc, Lndlcatiiig U»t th« 
estuMUM for the rwo subgroup# in ^sch of these str 2 ti^/lng vsriebles 
exe oot significantly different frtw one another* 

leblc No 4 presents estistites for AU» SUaJECTS and for each 
level of tl» variables TYPE OT nflSKVnX, SK^KBC HlSTQRi, sac and 
HISTOUXUC DIK2CSIS obtained with the logistic regresSior rodel that 
i/KTluttes ocnfoureiing variables. A cxjtparison of these valiats with 
tfcee proented in Table No 3 shove no eoaningful differtsxaes. -Uie 
tests of significanoe swport the pcwiosi oaiclusion of no 
significant association hstween exposure and etudy disease. Tim^ is 
also f» evident* of differenoee in the lines repreeonting the 
different subgroups for which the effeot of exposure is being 
evaluated. 

3.1*2 NU«EP OP TDkRS Cr SPOUSE SCIONS 

tt* a s t e s — wfe of yeera of ej^osura to spotfe endtlng as an 
ordinal categorical variable dliS not ahow evidroa of a aignif leant 
association with the study dlseese (table Ito 5) All of the six 
estijietes are accarpanied by test results that are not statistically 
significantr as well as by oonfidenos lleits include the null 
value* A plot of the eetlsetes in Pigurt Ito. 5 (dlaecrds In eid-point 
of categories! did not suggest a strtng ikj se r e srm se relatlan^p 
•stiver* The absence of such relatlxsishlp '•e confirmed by a nai- 
significant test tor ths regressor variable reinserting a linear 
trcfxi for U* categories (esticefte** ^.00193, Iteld- ‘-.4552*. 


idm nurtser of years of spouse vciclng wes asaeesAd as a 
oxttijaicws variable (Tbble ito.fl it wea fomi that 10 years of spouse 
sroking m a a e rxha ted with an odds ratio of O.W (95% CLt 0,912 • 
1-074), E)gxeure to as lai^ as 50 years of spouse ene^dj^, roughly 
the highest exposure ofaaerved in these date* would decrease the 
ratio to 0.95 ( 95% CLi -6200 - 1.4600) r but again, this is rwt 
statistically different than ths risk foe the non^e^gxxed. Also ir, 
T^le No 6 and in Plgures to. 6^8, the estisetes and fitted lines 
bhe different levels of the setching variables and the two 
histologic types are pre s ented. As sixwn, the point cstijaatee for each 
of these subgrex^ fluctuates hatwesn positive enS negative values, 
which in no case pressnt evidenoe of being significantly differwit 
frr» the fsill value. Likewise, ths estisetes are not significantly 
different between levels of the variables SEX, 90CnC raSTOTy an! 
HISTOLOnC 0IA£>CBES, as evaluated by the interaction with tim 
exposure variable. However, ths interaction b e t we en the U«*r and 

^ ««B foisid to be significant (Wald teat* 2.13 > 1 . 96 , 

P < Ki^atlng that tha estisete for aurrogate rwpondvits is 

differwit frm that for aelfteespcndents. Naverchalcea, as awiticMi 
abova, naither can ba conaidared to ba significant. 

The inclusion of confounding variables in the logistic rcdel 
generatid the estixuites presonted in Table to 7. An inspection of 
these fi^ires, for all aibjects and b>* levels of tJw stratif)'ing 
variables, s^ssports the Gonclusion cenveyed by ttm ur*djusted 
•stiMtea that there is no association %dth the study disease. 
Alt.*TXjgh this basic conclusion is not changed, it shtauld be notel that 
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table Ha S 


f5Hmn5. ODOS HATKB AI« Wt CMtCfiC Lltt*T5 
rOR DPOSURi TO SIX Cj^TteoRltS OF iWietR OF Tt>i^s 
SrKX£DBYT«SPOUX(5X 


Nunecp. 

Of TtAW 

“UTimiC SIAfOWU) OMS 951 la »sioa 

tww 9A1K> 

1 • 10 

-.0970 .2253 .907* ,6«37 I.>»n3 

11-20 

-.5879 .2595 *785 .-WOO 1.1283 

21-JO 

r - 

..203* .21*7 .*158 .5335 1 2'175 

31 

7061 JI58 ‘-aw 

41-30 

-.292* .2*87 7943 .*903 12637 

30* 

-3017 *387 *039 .16M 21993 


TABIC Ml6 


uwa«5TFD csTirvsns. cow mtkb. 

AK) aJNFIOCKX LIMITS FOR A WFFCREMTIAL OF tXPGSURC TO 
SPtXACSTKXIMOQF lOYlARS 


8R0UP 

C3TIMATC 

STAMMAD 

CRMR 

ooos 

RATIO 

951 ia“ 

«t ud 

SUBJECTS 

-.OlOC 

.0417 

.0000 
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ttw inclusion of confounding varxaDltf csuass • change in the sign of 
the eecinvces for fenmles and for efudemoid tumor type. This chaf%ge. 
however* is not acccnpanied by a change in the test of significanoe. 


3.1.3 lUDO. NlteEH or aCAAETlIS SClfSS BY 
IKE SPOUSE axmc HARRUX) ufe. 

Although already described in the previous cdtapcer* it is 
is|3ortant once again to ipfshasiae at this point the eannar in which 
the total nmber of cigarettes sn cAsd by the subject spoiaefs) during 
serried life tais cslculatedi the ni>Aer of cigarettes swotesd psr day 
eiiltipliad by i(5 to obtain tha total nieber of cigarettes smoked 
in a year, this asoisit was then wltiplied by the nuDber of years of 
marriage or the meber of years of cohabitation. Xf there wes sore 

than one spouse* the figures for each wart added up into a single 
total seasureinent of esgaosure. The resulting figures can bs muters 
On the order of the hksidreds of thousands, this iiey surprise the 
reader of this raport* however* It must be emRtioned that these 
secpdngly high nusbers do not in fact represent urmisual expcsures. 
Fbr instance* a subject saLrriedl during 35 years to a snokar of 1 peck 
of cigarettes per day vould be ei gao e e d to over 250*000 cigarettes over 
the course of his/her serried life <20 ciqarsttcs/day X 3(5 days X 35 
ywsl. 

the total msTber of ci^rettes aeoked by the spouse was first 
evaluated as a categorical variable. The otegcries used ware cdusen 
to be identical to those -jmC by Tricds:pouloe in his smdy of Greek 
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Mmn. “Tie estimac** of tho offecu for tm 5 cato^ries tfsa«M«d are 

praa^tod in T&bl« Ito 8. Ibo fint four MtiBVt«s« caorr^—ponding to 

w^xaaure^ of to 40C«000 cigarotUf* show « nogatiw sign, 

suggosting that the effects my be oontrery to the hypothesized. 

Viewed ststistically* howr^, these vmlms ere not slgnificanciy 

different froa the null mlus, es daeonstxetod ^ the oanfidence 

intervels else pr ses nt e d in Teble Ho 8. The fifth estimtef 

carzmspayhnq to sn ezpaeure of tore tNtfi 400,000 cigerettes (OR • 

2.046}, suggests a enill risk above ths risk for the nen-expoeed. But 

again, tnia flgurs does not reach statistical significance (95% 

eXt .6532 - 1.6762). The plot that pxasents the estimtes of effect 

for the five cstegories in a logarithmic scale (Figure No 9 ) suggests 

that a test of linasr trend should bo parfoemd. The parameter 

representing this linasr trend ms foovl not to be significant. 

Corparing the logistic sodel fix' eiqposure as categories and the model 

for cstegories as a linear varisbla, with the null model of no 

psraneters (i.e, total symvezy scdel), pcovided further evidence of 

no association bstmen eigxmire and study disasse, Nsither aim showad 

2 

itself to fit the data batter than the null sodsl « 1.95, 5 df, 

2 

and dG • .0061, I df, respectively). 

£xposure, sssesad as a oontinuous mriabla through a logistic 
regression nodsl, yielded an estioste of effect et^valent to an 
ratio of 1.0175 for expocure to 200,000 cigarettes diuring married life 
(Table No.9). This estimta wu found not to be sigaificaat, and, as 
ejg>laxnBd in a previous section, IMicatea thet any estimate for 
higher or Icwez a>g»saras based on ths sma logistic model will be 
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«|ually ncn siqnificsnt. Al*o in TiiiU No, 9 «iftiinates for the levels 
of tl*e etxetifyuig vsriebles TWE OF INHIRVIiH# SMOKING HlSTOflY# SDC 
end HISTOLOCIG D1A3C6IS do not slw li^nificent effects * end in all 
r-m^mm the estiinetas were not found to be ai^nif icantly different 
within levels of the 9mm variable. In^eddltion to this eech of the 

] 

RDdels that included the interaction b et w e e n the stratifying variahlea 

I 

ajd the expeeure variable did not provide better fit to the data than ^ 

the Bodels for all eub^ects, or then the wodel of toul lyewetry. An 
illuftration of the lima fitted foe ell subjects, elong with the 
levels of the stratifying variablee, is shoai in ngures 9 trough 12. 

rinally, the total raaiter of cigerettes sacked diring eerried ! 

life was asaesaed in the presence of oonfounding variablee. Ibble No • 

10 show* the estioetss obtained and their cnfidviae limits. In no I 

case did Cm pieseKe of oovariatee in the sodel isprowe the fit to 
the data or unveil any significant effect of the espoeure variable on j 

ltr*g cancer risks. 

i 

3.2 PASSIVE SMOONC IN THE HDUSIKID. 

and oontrols were qusstionnad about ^ nster of I 

TOkecs with whJi they shared tlwijr 12 mast recent residences, 
together with the duration of oach oohiihitation. The mnfcer of 
eickacs in each hooiehold, aultiplied by the mwoer cf years lived In 
each particular househDld, and sumed over tha 12 residences, 

estisetes *he nurber of person/years of ejgxxure to passive eiokinq. 


XnspecUon of the raw data shMd that for saie of the 
residences — particularly thoee corresponding to early stages in 
life ~ the informstion on the mcAser of aaokem in ttm hsus^ld wes 
*^*«i^* 'Ihe data was analyzed in two ways, ea^ * different 

asstaiption abojt these missing values. tkider the first assLWption we 
asmaaed that one sookar had lived in the houa^lds for which 

infonietiqn wes missing if, that is, there Mas evidenoe that the study 
subject had lived in prevloua or future rsaidincsas with at least ora 
other enoker. assm^tion miab^ two it wes assiMd th 9 t there 

was no eeposure (i.e., no seekers in the houa^ld) for thoee 

residenoes in which infotwmtiai wes missing. Aeeulta from analyzing 
the data under the two asavnptions are practioally idoiticml. 
Hohmver, both sets of results will om presantmS to allow the reader to 
eeke his/her omi conclusicns regarding the handling of missing valuas. 

1.2.1. RESULTS UKXn ASSWTXGN 1. 

The results of analyzing household exposure as e categorical variable 
are shcam in T^le No. 11. Dccept for the estimate correspcsidlng to 
2<-50 peraoeV'years of exposure (OR-. 9154, 951 CL: .5510 - 1.520t), all 
point odds ratios suggest an increased risk of lisxg cancer associated 
with household expomxre to passive snaking. However, cnly the highest 
— Milch also produces the hl^bmit estiamte of effect — 
ihOM evidenoe of staUstical sigruficanoe IGR for exposure to 4175 
peraoh/yesrm- 2.95 (95% CLi 1.09 - 7.42)). SUM, tht plot of the 
eight estimates preserted in rigurt No 13 suggasts that a linear vodel 
ZBV be adequate to describe the .elationahip oetween the catogorj«^ of 








Source: https://www.industrydocuments.ucsf.edu/clocs/flyxOOOO 


€jq 3 c«urc aix) tiw risk of dis««s«. In th* usual mnnor, a variable 

rcflocti-^iq liiwarxty in tha i«vels of the cate 9 ori«s I the case-control 

diffarcnce of the fsidpointS of the cate^Tories) was enterad in the 

re 9 ression eDdel. Ihs resultino sodel shew! to be si 9 nificanUy 

diffaxar.t fran the eoiel with no parseetars (AG • 9.ai< 1 dfK In 

addlition, the estiiiate rq ^rasentinq the slupe for the fitted Ime 

found to be significantly different fras xero (c^imete* .004465, 

Walda 2.95 ). The caumriscn of the snlel for the categories with the 

nvxtel for the *lineer* emtefaries did not provide evidence of 

2 

departure fro lineerity (AG « 5.17, 7 df). A higher order model 
with a quadratic tern was fitted to the date but it was found not to 
be significent. 

The model fitted to the date to atsees the effect of expomite ea 
a oontinuoue vaxieble yielded estijmtes that support tha ejiistence of 
an asacciation betwean axposura end study disease. Ihe od^ ratio 
associated tath 150 person/yaars of ejqxeure «es l.t5^« with Icamr 
(1.218) and upper (2.830) 951 onfidwioe liedts well above the null 
value (See T^le No 12). 

Using the sane eodel we can eetisete the odds ratio asnonia^ 
idch a very high m^oeure of 250 person/yaars ae varying b e t wee n 1.389 
and 5.66, as indicated by the point eetimetes confidenoe Irnits. 

•The effect of ^Duaehold enoking acaotding to TYPE OF DHTUVIE^ 
dees not show difference in effect for self-respondents v«sus 
surrogate respen^ts (Table wo 12). ItowBW', whan SKIONCi tOCTCiflY is 


considered, the effect for never wokers ie not ei^iLficsnt, wharves 
the effect for former » ote ers is. mis finding is all the more 
pizzling because both estlsetu are almost identical in value and 
because the tnt of interaction suggests thet they are not 
signifioantly different frtai eech other. Ihs effect for each of the 
two semes is also estiseited to be wary close to one another, in this 
case, however^ both are significant and not different from each other. 

A higher effect of household passive voking v«s found associatsd 
with cpideznoid and meill cell histologic types (CF*2.83) t.hin for 
adenocarcinosa and other cell types (GRb 1.42). Horeouer, the effect 
for epidftisuid type is significant (951 Q#: 1.39-5.76), whereas the 
effect for adenocarcincme is not (958 CUt .835 ^ 2.41). figures No 
13-16 illustrate the lines for the regresslczi sodsls for each of the 
subgroups described abesw, 

me model thst assesses ths effect of household e^qxmure in the 
pr es e n ce of oonfounding variables yields results that are different 
fren the results of the model without such variables (Table No 13). 
me «BStJuimts of effect for the »4ole group is sligthly lower (CR * 
1.556), but no change is obeer.md in its statistical significanoa (95% 
CL • 1.U006 - 2.42). Ibe estismtes for surrogate respondents, self- 
respondents, former smokers, amles. feptmles, and epidennoid histologic 
type — formerly significant ^ do have ocnfldenoe intervals (in the 
preacnoe of covsrlstes) that includa the noil value, and point 
•stisetes which suggest lesser effects tl^ the unadjusted estimsces. 
The point estismte for adenocarcinova (OR«l.87), althocgh still lower 
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than the MtUJMttf for epidermoid type (OR»2.32), taJoes cn • borderline 
si^nificent value. 


3.2.2 RE3i3LTS UlOES ASSUMTTIGN 2. 

TM>le No 14 preasits the reeultJ of enelyzing household 

exposure es e cate^oricel verieble ti4ien household eipoeure \m*_ 

csloileted under esstepclan 2. E^(oe^ for first tuo estiastes, 

ell su 99 cet en increesed risk for lung cencaer anong the eagxaeed. Die 

plot of the eetiMtes (Fig No n ) also mmmm to eiiggeet. thet the risk 

Lncreeses %d.th incoreesing ea g joe ure. Hiilm none of the aitisecee is 

significant laee ocnfidcnoe lisdts in the tablet« the lineer trend is 
2 

(b G • 7.014* 1 df« going froei the eodel with no parameters to the 

iro^l with the regressor representing a linear trend for the 
categories). Itmis* in ocavparison %d.th the estimates obtained under 
assuiptign I* the pr esent eetieetee cnly differ in the non- 
significanoe of tha estisete for the higher ea poe u re. %ben 

analyzed as a oontinuous variable (Table No 15 the estirate of effect 
(OR- 1.73 for 150 pareon/years of eipQSure) is slightly lower than the 
effect olxained leider assim^ion I (OR ■ 1.856). However* their 
cmfidenot intervals overlap to a oonaiderablc degree (95% GL: 1.218 - 
2.83 and 1.137 • 2.640. respectively). Sipiifleant effects were found 
for only two cf the suogrotpe analysed* former asokers (GR - 1.770 * 
95% 0.1 1.0009 ^ 3.132) and epidermoid histologic type (OR • ^95. 

95% CL: 301 5.137). Incluelon of ccnfovidlng veriablee in the model 

(Table NO 16 ) result m non-ai 7 \ifleant affects for these and the 
other mbgroupe, ar well as for the group that oospriees all eubjects 
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PCRWNARS 

LSTIMATt 

STAWMU) 

(RROR 

000$ 

PATIO 

9SSLa 

9SXUCL 

••B 

-.0%B 

.2669 

.9057 

.5356 

I.S332 

2B-50 

-.2S04 

■ .2^10 

.7707 

.4506 

12361 

St-73 

.2504 

.2470 

1.3343 

.5210 

2.1656 

7««tOO 

.2451 

.2539 

1.2775 

.7325 

Z2290 

101 -IS 

.1030 

.2972 

t.iots 

.6191 

1.9545 

IB ^190 

BIOI 

.4547 

IJS73 

.7615 

43291 

151 -m 

2009 

4513 

12335 

.5090 

2.W7 

in* 

5521 

4549 

2.3446 

.9064 

6 0645 


♦HeuMi vmr wmotlan Z tot fa* Rtoi** 
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TABUto IS 


uNAOjusTto f BTimns. am ratios, 

AM) OBriOCNCX LIMITS TGR A DlFfdaMTlAL OF DPQSURE OF 
ISO PCRBONmARSyiCKIto IN THL HOUSDCLO * 


GROUP 

ESTIMATE 

StAMMO 

ERROR 

000$ 

RATIO 

9SXLa 

95Xua 

AU 

ajsjicn 

.un 

.2146 

1.7315 

1.1371 

Z6376 

sar 

sispocxNn 

.5063 

2t72 

1.6592 

.9924 

Z7739 

stmxATt 

RISPQOCNn 

.6356 

5754 

1.5551 

.9045 

19410 

Mvn 

9iaas& 

S226 

.3192 

1.6564 

.902! 

3.IS26 

roroi 

SrtXOQ 

.5712 

.2910 

1.7704 

1.0005 

S.I3I6 

FIMALIS 

3204 

5103 

IBBB 

.9151 

30905 

rtAUs 

5754 

2940 

1.7T75 

.9992 

11634 

fpoonoDf ) 
9ua cai 

9496 

.3504 

Z5549 

1.3006 

5J365 

Aoewpk. 

AOTKRS 

.2502 

J775 

1.3234 

.7662 

12795 


•Itoulb urtor esMnptkn 7. S« tot to detols. 


<S.9f'28CC20Z 





Source: https://www.industrydocuments.ucsf.edu/clocs/flyxOOOO 
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mu NO. 16 


«ju5Ttt) isfimnx oDos mtk». 

W 0E>r 1KI<2 IIHITS rCR A Olf FWNTUL GT DPOSURC (T 
160 PlRSONmAia^rKXINOlNlIC KXJSGHXO # 


6R0UR 


stanemo 

0005 

RATIO 

9SXLa 

951 ua 

Mi 

9UBJIC1S 

.5752 

.22S2 

1.4624 

.9342 

22580 

SfLf 

MSKHXNTY 

.2918 

.2763 

1.3256 

.7713 

2.2762 

5LI908ATI 

fliaPVCINTS 

.S510 

.3906 

L7349 

.8068 

3.7304 

M-Vts 

,4532 

.3256 

1.5422 

.6146 

2.9197 

ronx 

nun 

.3186 

J09I 

1.3752 

.7503 

26204 

f^Ain 

jna 

JS348 

13161 

.7240 

23739 

riAUS 

.4299 

J101 

15962 

5365 

23212 

cpcnraDf 

StUUCELl 

.7696 

.4968 

2.IS90 

.8123 

S.736S 

M30«XA. 

lOTKXS 

$691 

.316$ 

t.TMT 

9500 

3.2855 


inJr MMTAplian 2. im\MK\kr 


(OR - 1.45. 954 CL: .934 - 2.258). 

3.3 EXPOSURE TD SHaiGDC IN 

Nine categories of snaking in the korkpleot were created 
according to different levels of exposure, the values included «<ithin 
each category (eiaoept for the referent sero enpoaure) axe shown in 
table No 17 under the h ee din g PCRSDK^YIIARS, the interpretation of such 
units has been e3q>leined in the previous chapter in the section that 
describes the exposure varlablas 

Inspection of the estisetes obtained shcMsd effects ranging from 

odds ratios as low as 0.4664 to odds ratioa above the null value 

U.IB7, 1.186r 1.166). Hone of theee Is statietically si^iifleant 

(see oolunns for confidanoe lisdta in the table). Mien these 

estimstes arc plotted (fig. No 21 ) their distribution In the figure 

is scattered, thus suggesting no dose rstpaise relaticsiship. the 

absenoe of idiicii was oonfinned by the non significanoe of the effect 

for the variable r e p r es enting a linear trend for the categories 

(estijmte- '^.000287. Hsld test* -.2839). Neither the sodel that 

assesses exposure es an ordinal categorlGal variable, nor the sodel 

that aisesses the linear trend for the categories, provides a better 

2 

fit to the data than the mill sodel of no association (AS • 7.83# 8 
2 

df. and AC • .084. I df. respectively), this further deniee evidence 
for an association Ntimen eigxvure to Mking in the vcrlqplaoe and 
lung cancer. 

Itw assesenent of e^gxexire in the wQr)q3laGe as a cmtinuous 


oi-^-sscezoz 



Source: https://www.industrydocuments.ucsf.edu/clocs/flyx0000 
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lABUNa 17 

l 5 TJnA:i 3 . 00051 ^ 71 ® AND 151 WIDCNtX liniT 3 
FOR OPOSURC T 0 C 16 KT OUOQftlE^OF VKXtMO 

INT>€ wmx?ucs 


nHSON/YRS 

tSTIMATE 

STAMMtO 

tWKK 

KOS 

RAIIO 

9Sf la 

9SI ua 


-.2091 

20 (» 

.1113 

.5477 

1^19 

26*50 

.1705 

.7513 

1.1659 

.7247 

1.9407 

5I-F5 

.1536 

.3063 

1.1660 

.6372 

2.1337 

76-W 

-.5531 

.4402 

.6752 

.2427 

1.3630 

lot -125 

.1717 

.4S48 

1.1173 

.4669 

26954 

126-150 

1 

-34n 

.4M2 

.7667 

290* 

1.7212 

151-175 

-T»n 

5176 

4666 


12870 

175* 

-0377 

.21^1 

9630 

.U30 

1.4652 


TAfiUNa la 


UN^awSTTO tSTir^TO. ODW MTin. 

AM) 0 Q»rI 0 CM 2 liniT 5 F€» A DirmCKTIA:. OF OPQSURC OF 
150 P(R 30 K/YIAA 5 STOCtNO IN TK WORK^UCE 


OROF 

CSTiriATE 

STAWMU) 

IHMR 

GD05 

RATIO 

9SX la 

9Siua 

AU 

SUBJECTS 

-.0060 

0104 

.9941 

.9740 

I.0I4S 

SCIF 

mspocorrs 

.0136 

.0170 

1.0139 

.9606 

1.0463 

SLXSKXATf 

RMPOWfTS 

-.1108 

.I2« 

.6951 

.7006 

1.1433 

1CVOI 

VOXR5 

-05329 

.0649 

<9461 


1.0767 

rarcR 

snoKXRS 

-0047 

.0105 

.9953 

.9751 

1.0160 

FITIAUS 

-3140 

.0617 

.9091 

SB? 

1.1374 

riAus 

0035 

.0105 

1.006 

.9851 

I.026S 

fAfocinoio; 

sriAu ou 

-COM 

.0124 

.9912 

.9674 

1.0156 

AOOIOCA. 

AOTKRS 

.00J7 

.0223 

10037 

.9606 

1.0464 


Til’28CC202 


• .. I-- . ui .. Vi.i 




Source: https://www.industrydocuments.ucsf.edu/clocs/flyxOOOO 
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OWOC IN LUNOCVCtR LOO 0005 WilM RLftS0M/YtAR50^ fXPOS^Mt 
10PASSIVC SMOCIHO IN THt WOfirPIXX. fOR All SUUJfCTS*, 
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TABLEMa 19 

ADJUrrCD ESTimTES. OOOS MTK». 

MO OJNFIOCMEE LIMITS f Ofl A OlfEEMMTiM. Of VXPO^Pi Of 
150 ^EWUN/ttAM 3riaiN0 IN TIC WORKFIXt 


orcup 

ESTIMATE 

standard 

EkkOR 

OOOS 

RATIO 

tsiia 

9SIUa 

AU. 

SAJEC73 

».0l0l 

.0106 

.9900 

,9797 

1.0107 

iELF 

SESPCK^NTS 

.0105 

.0170 

1.0)06 

.9775 

1.0448 

ameosATi 

RE!iPOOtNn 

-.1447 

.134S 

.8(S3 

.6648 

1.1263 

»cv(n 

VOURS 

-.0900 

.06716 

.9139 

.8012 

I.O^TS 

forai 

9101;^ 

-.0081 

.0104 

.9919 

.5719 

1.012^ 

rtruits 

^.064) 

.0857 

.9473 

J009 

I.I2C5 

riAin 

-0094 

0105 

.9806 

.9764 

10113 

fPPOfPO 

imi cEii 

-.PIM 

.0272 

9847 

.9430 

t.028S 

AOOCCA. 

L0T>fR9 

*0115 

0120 

.9886 

.9656 

I.0I2I 


variable supoorca zhm findings dass-ibed far xJtti categorical expcsjre 
variable. ‘Rw odds ratio associated with an exposure of ISO 
peraon/years wes 0.994* «n.t.h lower (0.974) and upper (1.014) 9SI 
confidence Limits that include the null value (Table No. 18). 
Hxeover; exandnation of the aestlMtes for the different subgroups 
definsd by the leeels of the stratifying variables further mipport the 
lack of evidence for an association (lowar part of Table No 18 and 
figures Ho 21-24).* li^^ewise, assesmnent of the effect of ca gaos xge 
obtajunad from ■□dels that include the oonfounding varlablea do not 
pcovida statistically signifiauic eetimetee (table No 19). 


3.4 E)a>06(JR£ to PASSIVE SOCSC ZN 

SOCIAL crROPCTAMnai. 

Eight categories corresponding to different leeets of exposure 

to passive ■nsking in social settings ware ocspared to aero eigsoeure 

through the fitting of a logistic ■□del. Such a scdel prwided a 

2 

better fit to the data than the sodel with no paraseters ( C • 
26.41, 6 df). The eetisates for the two loheet opoeures correspond 
to odds ratios of 1.838 and 1.064 (Table No, 20), The suggestion of 
increased ris)c for Img cancer for theee cetegcdes of exposure, 
how ever , is not supportsd by the %fLde oonfidmce limits that Inctu^ 
chs null value. Ihe air remslning eetieates of effect — all non 
significant — do take negative valuee; they also sesB to indicare a 
strong linear trmd in that direction, rigure H3. 25 ahcvs the ^ints 
suggestive of such linear trend. A test prwided the ne<»ssary 
statistical evidsxm (estimate ■ -.02263, void* ^ 4.380). Ln 





Source: https://www.industrydocuments.ucsf.edu/docs/flyxOOOO 




•U9- 




sixnmiy, by Zrttisnj « logistic modsl to tn« d*t* that uicludes 
expomxtm as a categorical variable, «« thingat first, that 

tha resulting mcadel fits the data becw than a todel with no 
paraneters (even thoiJih eacit pe r ai Mt e r in the first Rxiel is not 
significantly dUfercnt frcsn zefo), and second, that wNm categocies 
are eede to represent increasing ckees of exposore, they shts# a linear 
trend opposite to that hypothesized, that is, a decrease in risk with 
increasing ejgxasurc. 

The anslysis of tha index of social ejgxssure to passive eioking 
as 4 continuous variable does not change tha picture (Table No. 211. 
Dcpoeiure to 20 units of the index of social expoeuxe is accat^annled 
by an odds rstio of 0«(99 (95% Qmfidenoa lisiitst 0.S202 * .7850). 
Tha estiaetea for the different levels of tha stratifying variables 
are all close to the value dted above, with oonfidanoa lisdts equally 
eaclumive of t.he null value, Dsch of these are ahcaei in the lcs«r 
part of Table No 21, end the lines representing the linear trends 
appear in figures 25 through 28, 

FXirthezsare, the inclusion of confounding variables in the irodels 
fitted have very little ispact on the valuae of tha point estijnstes 
(Table Ho. 22). Ttv» sisdlarity of adjusted and unadjusted estineces is 
also reflected in overlapping orifidence ritervils. Zn two instances, 
hobMver, the intnxkx^tian of oonfeuviing Mtrisbles had the effect of 
yielding nexv^igrufleant estiaetea. POr surrogate respendents the 
ccnrideixe linits artxnd the odds ratio (0.957) include thB null value 
(0.6424 - 1.426), in ths siee way as do tha oonfident?s limits for tho 


TAAUNa20 

f5Tirun3. CD03 JUTlOa fSl WlOCNCf ll«IT3 

roR DPosuRi 10 awi d^iEOORits or passin sno:i« 

IN9QCl/M.3lllMTiOKS 


oposum 

ifca 

t57imu 

STMMIO 

ERROR 

CDOS 

RATIO 

9S2ia 

9ssua 

l-IO 

.•007 

.8638 

1.8380 

J081 

9.9916 

11-20 

.oei7 

.8644 

I.0U7 

.1954 

5 7889 

2i-30 

-.lOM 

.8497 

.9018 

.1705 

4.7684 

31 -40 


.8538 

.8098 

.1144 

3.2506 

gi -30 

-.5363 

.8635 

.5849 

.ion 

IITH 

51 

-5000 

R8S7 

4089 

.1117 

3J094 

61^70 

•1 4440 

.9571 

2360 

.0962 

15402 

70* 

-1 8700 

1 4SS0 

.1541 

.0089 

2.6*93 





Source: https://www.industrydocuments.ucsf.edu/clocs/flyx0000 
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UNtfJwrra tJiirAitr floos HATKXi. 

AND CMIDCNCt llfllTS F« A (MfnBtXTIAl OF DPOEURT CF 
30 UMTS 11TTCINOO OT EXPOSUC TO SOCM. FASSin arKKDO 


ERQUP 

tSTimiE 

STAAOCU) 

CAROR 

ooos 

RATIO 

9SX la 

9SSUX 

sa 

sobers 

•447$ 

.1060 

.5390 

.5202 

.78S0 

saf 

fopoceirf 

•,4S14 

.1240 

.6367 

Ann 

.8119 

sunoMTi 

•.4Z36 

.1945 

.6449 

.4405 

.9442 

BCSPCKXNT? 






ICVTK 

9%Mt» 

-.5621 

.1591 

.5696 

.4170 

.7701 

fvartM 

aroOT 

-.3510 

.1420 

.7040^ 

.53;» 

.9300 

nhAUS 

•Mm 

.1674 

5121 

3609 

.7110 

rwn 

-J7W 

.1306 

.7399 

5760 

.9997 

amtxmj j 
ifyumi 

-3604 

.1766 

.6974 

.4914 

.9698 

AUMOCA. 

40T)€RS 

-.4926 

.1300 

.6110 

.4736 

.7664 



Source: https://www.i 
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2023382477 






Source: https://www.industrydocuments.ucsf.edu/clocs/flyxOOOO 
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esc:;net« foe *usrr»l 03 ic cyv>» 'ii** tOU « •^393, 9S% 

Ontidenoe Ijjnitsi 0.4603 - 1.188). 


qewTEP roiWL 

DISCUSSION 


Vm liypothMis that lix«| cancsr mmy etlologically •Mnrifd 
%«lth expoours to ^nvircranmtal tn)»nro —a i m has only rcoantly 
rooKivvd attontion tvm aplAtinlogiaf and othar aciantiats, Tha 
poasibility of auch an aasociation had baan raiaad in tha early 
1970'a, but it uaa not until thia dacada that the firat population 
atudies addraaaino thia iasua ^ta publiahad. Tha acdantific and* 
above all, tha political ranificatiana of tha subject aa a c a d to doaand 
quick anaws. It is not suxprlslnq# thm, that 9am of tha first 
r^xsrta did not oom fm studiaa apadfically daaiqnarl to avaluata 
tim purpoctad association. They %«ra tha tasult of clv^ly analyxad 
Infonmtion timt had baon collected for other purpoaaa. These studies 
were very valuable in throwinq seme Uqht on the degree of the 
suspected association, but also they suffered frcai eethodologic 
drawbacks thit cast toie doubt on tha reliability of their results. 
Later studies have pcovldad further and eora specific inforsetion. 


- 128 - 




Source: https://www.industrydocuments.ucsf.edu/clocs/flyxOOOO 




ttoe CSCTO’^W iMOira o£ pctibi«». *lcnq «ith t-^e 
ii^serfaction of pra*«r.t wfrch tools, hsva preclJcWl tm 
Mtsblijalvm of definite ooncluslons. As it Is sbrat sl^ys uie 
>-««o in epldereiolcgic resaand), it is the infarwstion frc»i many 
differoit studies that vill pztsHde the evidenoe necassary either to 
reject or to sooeyt the existenoe of the association. the present 
study carried out to further assess the reUiicnship between 

passive woking and lung esnoer, as wall as to provide ans^«rs to so* 
of the sethodDloqial problems wrocsitered by other authors. In ^s 
chapter I will present a diSQ»aian of the general aspects of the 
stuiy tiat say liave had an affact: on <wr limits, such as sanple sUe, 

t 

oopositron of our study population (t.e. inclusion of both sexes, 
tfclusion of fonner snoteer*. •«=.)# affaxssch to data oollection. 
dvioe of statistical tachni»jues, and so on. this will be fcUoi^ 

by a sere spedfic discuasion of the tesulti of each of our expoeurt 

« 

variables, focusing on the way In which these results cerpare with 
others previously reportod. 

ths pr esent study is to dste ths largest ever caonductsd on 
si^ject. the iapUcation of this fact reflects on the isproved 
jtstistlcal pa«r of our study over other studies with regard to thalr 
ability to detect differences in risk batwe« ths expoeed and t.^ 
ijfsurreal vte^i tht astiseta of effec- is ejpected to be coderate or 
mil. as las been the casa as suggested by previous epideeiologic ard 
laboratary studies, ooisideration of saxple sisa takas on spaciai 
isportance. Our <»stise^on of swpla sire required to «>tecc an effe-ct 
oc the order reported independently by Hirr/anw and ttichoroulous 
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xesulced in a figure of 450 case-control pairs, given that a itatched 
design Mxtid be used. Me were able to assenble 439 pairs that wet the 
eligibility ctltaria fully. A aasplc of this aise provides a a close 
to 95% probability of oorrsctly rejecting ths null hypotlwsis (pcs^ 
calculation based on an odds ra^o of 2.0i proporuon of exposed 
ocntrols to spouM snoking, p. of 0.25; and significance level. of 

It has been suggested thst the estisvtsbi foisKi by Uirsymi arvi 
Trichqpoulous are too high, in light of v^iat is known about mjke 
^Vtake by non-snokers (the uptake has been estmtad to be equival«it 
to the snoking of O.l to 1.0 cigarette per day ((5|). It follows that 
the of wch estJLDStes «ould overestiaate the prMr of any given 
sawple size. An odds ratio of 1.3 is believed to reflect acre 
accurately the risk assoclatad with the level of e^^oeure attained by 
passive snaking (65). %tMn we uae the letter estiwete to calculate 
the statistical pemr of ouor sai^le size, ths resulting figure U 
still higher than the cmventionally accepted M%. flirtheraore. when 
^ these caloUaticsis «« change the value of the proportion of tltt 
exposed coitrols fraa 0.25 to 0.5« (the proportion of e^gxsead controls 
actually obaarved in our study), our statiistical power increases above 
90 %. 

The difficulty in gathering a large enough niznber of cases for 
study derives fros ti« fact t-hat nost Imq ca.*v3ar cases occur aneng 
sxokers. Even Chough the latter are probaoly exposed to large anouitts 
of cnvironrental tobscoo saoke as a consequence of bcTth their own 
smoking and tieir association wit.i o-her srokers, tney are a-isuited 


OSt-KSCCSOg 









Source: https://www.industrydocuments.ucsf.edu/clocs/flyxOOOO 


for a study of the effects of passive ssoking, sinoe their own habits 
%mid tend to lesk any effect due to ertvircrmental smoke. W* 
recognized that the ideal group to be studied mis a group of never 
snoicars. It beeape evident, hot^ever, that tne population «« were 
%«arking with would not yield enough never snaking cases in any 
practical period of ties. Instead of reducing our saoiple size at the 
esperse of statistieel power, it wea derldad to include ex-siokars in 
the study. The Mjar proepective studies (9MI) heve shown that th# 
risk of 1^ cancer t on g famr snucers can decrease, after IS to 20 
years, to a point where it resOTblee the risk of the never ■Bo fa ers. 
Oi the average the ex-flookars included in our atple had quit 10 
years prior to their perticipetion in the study. . Ha were ewere. 
nonethelese, thet acaw residiMl effect of pest ssoking habits slight 
still show in our dsta and tins oonfoisvl the effect due to peeaive 
aioking. 

ue took three steps to ensure that our ooiclusicsis %ojld not be 
affected by the inclusion of fpmr aaoken. these are: 1) the design 
of the study establiihsd thet cease and ocntrols should be eetched on 
the besis of anking history. 2) asperate estiaeites of effect were 
obtained for smokers arvS forver ssokars* end 3) we ccm^oU.ed in the 
analysis for a variable ttmt ri^^resented the tswber of cigarettes the 
A-«okers to anoke per day. Our results pnsvided evidence that 
the L^lusion of former aeokars %as not inappropiate. In no case did 
find differ-noes in the estijiatee of effect bet we en never and 
former eickers ^ch were statistically signifleant. Mevertl^less, a 

residi:al effect due to past wtoking haoits vms fauna. Fbofer seekers 


of I peck of cigarrettes/day showed a statistically significant odds 
ratio of 1.38. It should be eagahesiaed tlat this effect w 
coitrolled for in the enelysis (as explained in misher 3. above) and 
tlarefore ia nor to be viewed as responsible for eny effect foiaid for 
passive stoking. 

Mast I ■eeai \ Ian have restricted their etudiee ai pessive nSrlng 
ecluslvely to hgbhd. this is egein reUtad to the fact that it is 
easier to find non-^seoking lung esn oer cases aeong wsnen than aeong 
lien. In this choice it is Is^lied to a certain extart thet results can 
Chen be extrapolated to een* that Is. it is assueed that een are as 
susceptible to envlronpen t al «Dks es wcaen. although this is not as 
easily observed in a eele population hsawse een acquire lung cancer 
as a censaquenoe of their own anoking. MUle this proposition eakee 
sense, we felt thit it deserved to be eualuetad. the findUing of an 
association in melaa would etrengthe n the evidance of the carcinogenic 
effect of environnantal voka. Our study includes also the largest 
series of eeie non uking lisig oamr cases (28.5% of these ere 
never aeckers and 71,}% are foceer aeokers). 

Our cases were drawn fetss all diagnostic and treatsient facilities 
operating in tla study area. f^irther cnecks for cases were performed 
at tla MW# York State TUior Registry. Exnept for a few cases %4 k> may 
nave left Ua axes in order to get sedicsl cars in other regions, ^ 
are oonfident of having detected all incident cases ccurring during 

study period. Our respmse rate of 76% can be oorsidered good fer 
moot conventional standards. v*e do net have der^'.ed inforaweion on 
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the charac-crisiacs of mcUviduAU wic refusod to participate, but 
it IS the inpreasion of the field rreeerch essisterts that the reasons 
for refusal %<«re oure of a mdical nature i.e- the case too 

ill to participate — rather then associated with any particular 
socioderaograpruc characteristica. 

Correct cUsstficaticw of study subjects acooniing to their 
aacjkij^ history is crucUl in studies ai pessiwe *nDking. Inclusion 
of current tsocters «oixId spuriously ihcreese the risk for the study 
disaase. When snoklng statue of the reported cesee ^ esoerteined 
as part of c^teiadning elagibility for participation in air study, 
only tlcae reported in the fd i r a l records as foxner snkars, never 
sckers or of untawwn aedcinq status ware oontacted by telephone to 
further caifire thaix *Dhing histories • In additioi to this, the 
research assistant would at the tis«a of the interview further question 
these subjects in this rojard • The need to cmflaa the mcMiirq 
history stated in sedical reaords is best illustrated by Garfinkel s 
finlinqs t30). In ttsit study close to 40% of the %«T«n with lisig 
cancer classUisd as non-ssohers (or SBoking status not stated) on the 
hospital raoords, had bean mmkmxs at tow tlaa. In our study no 
acteipc %«s r»»de to conflre the aBoking history of those reported as 
ssokers, or evw to establish contact with th«s. It seens less 
likely, hcwever, thst a fotser or a never woher %ould report 
ruj»v^ 4 tftielf as a currort astkar, thus escapinq incluslcsi into the 
it’joy. 

The close scrutiny of our cases and ecu troll raqartlinq their 
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snoJOnq historxaa strongly indicate that eusclassification ws not a 
likely event. Previous studies have been questioned in this regard, 
Tt» relativeZy high liaiq canoer eartaUty a a m q non-*BQ*dLng as 

oenpared to anldnq worn in Uixayeae a study (2S), as well as the 
high osirtaUty for other tobaoao-ralaced diseases, have suggested that 
eeiddng wonen ley iMve r eport e d th—a I ii as to belong to the non- 
CKrfujiq gro^. this would not be suiptiainq in a traditional society 
such aa Japan. The oersequenoea of such eiaclasai f(nation would be to 
ouereetieata the effect dus to paaeive Miking. 

The Greek study (27) can also be critieixed on the qxounda. 
TtM claisi that acre than 75% (40 out of 51) of lixig canotr cases were 
mmq non ■ eking wovn is inaonsistent with the p ropor t ion 
reported in the literature. It is ocfiaidarad that only about 10% of 
all liBig canotr in ir—i oamn in non asriiera (the oorrespondinq 
figure for sen is 2.0%). It is therefare likely that this study 
confounded the effect of pesai^ Miking with the effect due to direct 
cigarette noking, et least to a oartain degree. 

Bafore our study, only Garfinkel and ccworkars (X) had carried 
out en independoit review of the histologic diagnoses of cases. In 
moat other reports the authors had relied on the discharge diagnoses 
reoordad in the patient's eedical records. The degree to v4uch those 
diagnoses were based on exaaiLnation of petliolagy spacuiens is varied. 
In Trichcpoulous' study only 35% had an histologic diagnosis (77), 
Ttw ooexesponding figure fca Akiha's study, is 57% (32), Mlayo Correa 
reports 57% (75), Both Hirayani s work and Garfinkel s first study 
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usin9 fmmzican Sjcx«ty <l4ti r«U«d •Jclu*iv«ly on de^th 

OBrtxficacM (24*25) . T5i« Inn^anot of hUtologic di^gnoae* U that 
it tha wt •coirat* w e amr ront of disoase status. 

Inclusicjn of othar canoars can bias tha raaUts aither a«ay fron or 
touazTis tt« null valua, dtfonMxrq on wiather or not thay ara ralatad 
to TOiong. lha Uttar is tha anat LUtaly situation sinoa inclusion of 
othar canoars •ould t*id to ba randai. An additional advantaoa of 
oOtainijig tha histologic dUgnoois Is that it alleys us to astijmta 
tUi affact for spadUic histologic typw* This is of partiojlar 
iiTportarva to uncower any spacifidty that ucjuld stranghtan tha 
avidsnoa of a ralationahip. Wa «^ra abla to obtain alsoat a 

1(X)% of histologic oonfination* and givan tha axoellant agra^nant 
batwM our raviauar airf tha Initial hoepital dia^ioaas wa ara oartain 
that sdsclassification of diaaasa Status did not pUy a cola in our 
findings. 

luaithar eras of omoam In studias of pa^va aioking rafar# to 
tha oy ract cUssificition of study subjacts with ragsrd to aapoauza. 
In tha peasant study* as in all others thst ha^ bacn (ublishad* tha 
study subjacts w cUsaiflad basad on tha Infocsation on a^gsosura 
obtained through incaeviaa. It is tdcncialadged that this approach is 
lass than ideal. At tha uu ra nt * howsuat, It is tha cnly faasibla 
option. It has bean luggastad (as sn altacnativa t© interview) that 
laboratory waasuranants of cocinina in ssilva or blood could ba used 
to decactfUM enposura, Thasa would solve tha problam only paixially, 
bacausa such tachruquas are unfit to 'raasura exposure that has rccjred 
trougteut a littiim — a maasuraaann t.hat Is nacasar; when studying 
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a disa a sa that probribly occurs as ^ result of a pcolongad exposure. 
Mavarthaiaas. laboratory techniques can ba used to validate refine 
questionnaires that inquire about e^gnsura. 

Tha pcoblea of recall puacd by tha use of questionnaires U 
aegnifiad Uwi tha study subjects thaoisatves are not a\'axlabla to 
provide the neoesary infomtiGn. In our study we had to resort to 
the UM of surrogate respondents in 33.0 I of our inearviewa. In 
order to ninisuza pcoblm arising fras thU approach we Mtchad caeas 
and oontioU on type of interview conducted* arai obtained separate 
for eelf^nepcndants and surrogate resporvients. 
The re«ilts* %ath only cne axoaption (estieetes of affact for 
nimbar of yaars vnoAed by t.hs spouM)* did not diffar or soocant of 
t.he individual who had provided the infanwtion. SiAilarly* GarfiiSral 
(30) who only used 12% of direct incerviswB — did not find 
significant differences maantq the different types of infoners. 

Dtvixmnantal tobacoo smoke has baan for tim past dec^tes an 
ubiquitucxis pollutant to which avarybody is baliavad to have been 
exposed in different dagreaa* %4wthar knowingly or unknadngly. it 
has bean iu9ustad* tharefora* tlet all studias on passive stsking 
suffer from laiscUasification of «(posura since all claim to have 
identified indivichiaAS with lero exposure (that is* t)w inlividuBis 
used as tha nGn-ajgxased rafarent group). It is ispoasibla to ascertain 
Che degree to Ouch mich a problma any ba praeant in our data* as it 
wculd ba ispossibla to detazsiim idiathar or not such a pcobl«i if 
present — affected cases and controls equally. in tha event of 
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diitmrmitiMl *iscU**l£ication to mx itudy, •:qp9Ct to find 

oitiMr flway from or to«ida tho null volui. Zf * on tho othur 
haf^« mdiffonmtiJl aiscUMificatioi ttmetmd our rwults, thr biu 
could only bo on cttonuBtian of tho mftimtmM of offoct* fbr mx^ 
ccntiiBJOusly ■Moirarl imriobloo os ths onos sssosssd in this study# 
tbs ss^nitixls of this bUs uould dspsnd on ths ssgninidii of ths 
corrslstion bsMsn tns txuo valuss for os^ksmts and ths valuss of 
sxposurs as imsursd. 

tit did not obtain infonatiGn on cartain variablas known to 
sffoct ai^asurs. Ventilation# tisa of roans# prqrisdty to ths aaiaar 
Ml other conditions widBr which mckiof takas placan influtnoa tha 
actual <tosa raoaitiad by tha passiva mckmc. Ma ackncwladga tha 
di/fioUty in obtaininf data in this moard# aspadally if infonRstion 
about a lifatlsa is bssn sought. NS also bslaivad that askinu for 
such aictanBisa dmil in a quoatiomaira ai^ pravant our aoiaiaition 
of fora basic infoostion# by distxsctinu ths intarviMS froa 
ssaantials. How thasa factors aay hsva influanoad our rasults can not 
finally bs dstazsdnad* 

Ml our controls cmm irm ths filss of ths Ntw Kbrk Stats 
ODparaant of Notor \%hiclss. Mi hsM# data to suppoct that thay ars 
ooiparabls to ths cases in ths aost ralavint charactaristics, thsra 
is. howe^^’# ana potential aouroa of pcublsss. Vharass ars 
oartaln. by dafinltion, that all oantzols wars Uoanaad drims. ^ do 
not know tha caaas' status with ragard to driving. U driving status 
is sonehow rsUtad to ths risk of Vxtq canoer aithar diractly or. ntjch 
3ors liksly. indirectly, our rasults night hsva bsan subja^ to hias. 


Hcwrvar. if any poasibla diffaranoaa in driving statua raflact oiUy 
diffaran(3BS in aocioacxansic atatua# our pontrolling in tha analysis 
by nmC should hava taknn cars of tha prablfli. 

Of all tha ■sasuras mimad to asaaaa wposura to passiva aKaking. 
wcam ■naaiirMMinr of tha spoM asoking habits has baan ths aost 
fraquently usad. BUs any aocnatt# at laast paitially# for tna fact 
that this is also tha naaaira aoat oftsn raportsd to show a poaitiva 
asaocUuon with Itaig caansr risk. IMong tha diffarant ways in «dUch 
•{XMsa ssvAing has baan quantifiad# tha malar of eigarattss wokad 
par day appaus spat oftsn in ths Utsaturs. Mater of packs s yaar 
SEoksd. total mabar of cigarattaa mokad in a lifatiaa# mater of 
yasrs aiQking# and mabar of cigacattsa — oka J at hosa hsva alao bsan 
uaad as a proky for a a yo su r a to pssaiva snoking. In tha praaane atxsJy 
wa hava chpsan thraa diffarant saasurasants of aspoMorax 1) mater of 
cigarattaa a nte d a day by tha spouaa# 2) mater of yaara tha spnisa 
anted, and 1) total nuter of cig a rattaa aated whila asrriad and 
living togatlar. Ha baliaiva thsaa thraa saasurmants ocnprisa 
infarsation on tha tuo scat iaportant diaansions of aagxaura. 
iiitaisity and duration. Mditicnaly thay also provida rasults aasily 
ooiparabla to thosa in ochar studiaa. 

I^ravioua studias hava shown thst ncn -ss ok ing wontn nrriad to 
meters of 20 or seta cigsFstcss a day asdiibit a risk of davaloping 
I'sig c inca r that is appradaataly doublo tha risk of thooa aarriad to 
m a tok a rs l2S.2t.30l. tha astiaatas obtainad in thoaa studies hava 
bsan rsportad to ba significant# and whan oemsidarad alcsig «rith tha 
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for other lewis ca£ vqxxurSf haw eiso wMn Ho^sid to e 
aose-respcsuc reUUonship* yhich further su^rts the case for a 
reUtlcnship. rot « scnUut caiUMirebU Icwl of ej^xssure w 
%«re mble to <tetect any significant increase in lung cancer risk. 
Cur point estisete of affect for these individuals earried to nkars 
of 21-40 ciqarettes/day ws an odds retie of 0.90€ (95% Q^i ,609*^ 
1.351» ehan eJ^ura ees analysed as a catagcaripal variable. for 
higher lewis of exposure ee found risks above the null value, but 
again t>«se flMlngs mtm not statistically significant. ^ analysis 
of ei^asurt data as a continuous seriable ees consistent %«ith the 
above resultsi inde ed the effect found for a differentlel of eigiaeure 
of 20 dgarettes per day ees bezely above the faill value (OR * I.OID# 
with confidewe lisdts that include such a figure. Hoc there ves any 
evidence of a linear trend. 

mis report is not the only ons thst has bean imable to oesnfias a 
statistically significent association bstieen issdjer of cigsrettes 
Moked by ths spouw and lung cenoer risks. Akibs, at. al.(32) 
reported an odds ratio of 1.31 (90% CLi 0.4t-3«47) foe those ex p ose d 
to spouse SRoking of cigarettss/day (reported as 140-279 

cigarettesAeek). Fbr a siMlar lew! of eignsure. Delager et al, 
(331 found an odis ratio of 1.5 (95% .04 0.5-2.7). These latter 
estiwstes, although not aignificant, are «dthin the range of the 
suspected es^trite of effect. K closer figure to our results, 
howwr, ves reported by Carfinksl in his anslynis of the ^eerican 
Canoer Society Study data (24). fbr ej^esure to spouse sxoking of 
20 or mors cigarettes/dsy he fouel an odds ratio of 1.10. Siirilarly 
his results wre not significant. 
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Our results regarding this* variable cannot be accounted for by 
the 1/iclusion of focser seokeLre since eny effect due to this 
cirouBstanoe would act in the opposite direction, that is, ««aild 
inflate the risk attributable to o^ioeure. Nor can it be «ig>lained by 
the use of surrogate IntejrHewe either, einoe no significant 
diffezenoes were foisid bet^^en the eetisetes for the latter and the 
eetwtes for self-reepcxidKits. The etfact asuld not have bean diluted 
by the inclusion of soles, sinot they ssmi to show s sisdlar respon s e 
to that of vosen. Ilnslly, unequal distribution in cases and controls 
regarding oonfounding variables evsiot be responsible for the 
findings, as suggastsd by ths adnor change ths estisetes undergo «4wn 
those variables are included in the analyels. 

t4e did not find an effect d e p e nd e n t on the duration of eagxseure 
to passive asoking as seaauted by ths mabar of years the spouse 
mfa s d while serried and living together. TVo other studies had 
evaluated the effect attributable to this see sure of exposure. 
Oelager st. al. (33) reported not significvit increases in risk dus to 
spouse ssoking of 1-20 years (OR « 1.73, 95% (Xi .52-5.42), 21-30 
years (OR - 1.7t, 95% CLi .40-5.10), and >30 years (OR • 1.24, 95% 
a,: .42-3.53). Theee figures did not show evidwtos of a linear trend, 
kkiba, at. al. (32) reported odds ratios of 2.1 (90% Cit l.O - 4.3) 
for those serried to wnbkmzt of 1-19 yeers, of 1,5 (90% <Xi 0.8 - 2.7) 
for those tx poae d during 20-39 years, and an odds ratio of 1.3 (90% 

CL: 0.7 - 3.5) for those expo s ed to 40 or sore years. These non 
significant effects did not show evldwioe of a linear trend. 
Garfinkel, at. al inc or porated a dlffermt ineasure of deration of 
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exposurv. They ri» •x:«ct asxocia&ad with cxpojure due to 

husband's flK^On? in the last 5 and tne last 25 y«ars. Thtse masum 
of expoeurc were analysed for diffaxsnt a 9 e grouiis, histologic types, 
type of respondent, and todomcmmic status. OUy one of 30 
•stisetes obtained showed statistical significance (GR * 2*56 for 
MRters of lower eiddle class ei^os ed to spouse sraking in tne 
last 5 years). 

the emluation of our thizd sesstfieHint. of spouse seddng 
total msber of cigarettes e s riie i ! during aerrled life. doee not 
sie^port an aseocistian with Iwig cMOtr rish. the estiaete anociatsd 
with a differential of expoeurt of 200,000 cigarettes found to te 
1.016 (95% CLt 0.677 - l.tO.i. ttislopouXous et. al. (27) used the 
sees fesniwfit to isseet psssise saDking. their analysis, however, 
resulted in estiaetes that are relatively high (a three^fold increase 
in risk for exposur e to 300,000 - 400,000 cigarettes), and which also 
show tvidanoB of a linear trend, their findings persisted after 
oontroUing for soae Isgsortant variables. In our study the Inclusion 
of oonfowiding variables did not ptoduos any changes that vould 
reverse our conclusion of a non sl^ficant association. 

In Che paragraphs abtr/e we heve called attantion to the fact that 
factors related to the design of the study, or to the presenos of 
confcjnding variables, could not tJ^lain the differences between our 
rerjlts tnd Uvase showing a oositive association with spouse snoking. 
Oth^r circvffstances, howewar, tmy have affected our results. Save of 
these are presented as follows. 


Cri tics of tl« first two epideauologic studies on passive enoking 
ths omem that ths results carried out in two foreign 
ootsicriee (i.e. Japen and Greeoe) slight not apply to the u,S. 
population. Exposure to spouse anoking, it %as wggested, mid not 
be as good a pctscy snasurs for CM^xall sjgxsure to maim in this 
Goixitry as it would be in t.haos man traditional societies^ In 

tivme societies spoues mking — it is beleived — not only 
ocxrelates well with overall sj^xaeure, but actually c i a f ris ee a large 
proportion of it. A r ece n t study in ths U.S. suggests a different 
picture for this cogntry « fristen at. al, (92) liave foind that 
determining an individuals exposure on the basis of ths spouse anking 
habits sey lead to greass errors, for instanos, they reported that 47% 
of mmm and 39% of sen married to swn k sr s r^xrted ssxo hcxjrs of 
exposure at hems. Conversely, 40.5% of wonen and 49.2% of sen serried 
to non-smokers rspocted sen ea^esure to ths smoke of other persons, 
the degree in whiai a sisdlar problem may apply to our data, or the 
wey in which (if present) it may have affected our cases and controls 
differtmtly, cannot be asoertainsd through ths aveilable infomtion. 
thus, such a possibility mins a potential source of error. 

Different life omditiont in the U.S, msy also esks ths use of 
spouse amoking a bed prowy for expo su r e to fmssive asoking. fbr 
instance, the average Japanese hn is eudi «mller than ths Anerlcan 
hen. two indicators of house size used by ths (Adted Nitions 
illuscrates this i93) » II the avenge size, represented by ths mean 
nuiber of psrsaia per household, is 3.2 in Japen, whereas in the U.S. 
is 2.7, and 2) the percvitaoe of housing units with ons room only is 
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SI ill Japan arri l.il In this country. Aa mcntianed in anochar aacucn 
of tfiia r e port, roo* aiaa, togethv «dth a cloMly related ^wriabla 
~ i.o, proKinity to tha OTOfair » ^raaUy Influanoe the asqxsaure 
doM actually rccaivad by tha paaaiva aioker. 

It ■i 9 bt wail ba arguad that, sinoe acaa r acan t Maricmn etudiaa 
hava suppocxad tha flndinga of Rirayana and thrichcpouloua, objactinis 
aucti aa thoaa raised ab9^ haws alraady baan disoomtad. It should ba 
ai^haaizad, hcMaiw,' that oUy tha study by Garfinhal at. al. has 
shown si^iificant findings la tha ca itaat of raeaBiTh «#ithoiit aajor 
aathod o loqical pcoblans. Hi additional study (Pslayo Oorraa, at. al) 
praanntad quastionabla raaulta, partioilarly due to tha snll mater 
of sidijacta studied. fHirthetsora tha aost r aoan t paper publishad in 
this country was wabla to uncssvor any statistically si^sifleant 
association (Oslagar, at. at.). 

tha affact dua to spouaa voicing in our study s«d>jacts any ba so 
aasll aa to bs undatactabla «a«Str tha pr a amit oonditiona of study. 
Su^ affaex, hohwvar, Bl^ht wall b a c oaa datactabla if aj^teura from 
difforsnt souroes were to acc’.mUta. ths fact that found an affe^ 
dua to asqosura in ths housanotd — ^eh ineludas ths epsusa's 
sickiniT— strongly suggests this possibiUcy, Sandler's findings 
further support it (37). Ha foiswl an i re r ssa in risk %dth the 
increasing nuter of household neterw «te aseked, including the 
spouse, tntuitxcn, together with these results, raid seen to suggest 
that tha noat efprepUta %oy to rmluata tha affact of passiwa making 


would ba through tha use of a maulatlva indax of ejgxseure. Although 
in theory this is daaimblo, tha exlganrieB of collecting the 
infocsBticn amy proocrlbe it. Vme^lm 's perception of the anoking that 
goea on around chaa aay wary fzraa one cirajiatanoe to ai»cher. 
Mmraea paopia aay be able to provide acre or le^ detailed and 
accurate infocsatiixi on tha making of tha spouaa or otter aaa tos of 
the fanily, tliay slight nc^ ba as praclaa iten it oueas to tha making 
of others or to tha making that ocurrs In public plaoas. Ccaiuiiing 
such inforastion in a single indmi could reeult in the siixing of 
quality infotsation with suea "bad* quality infocaation, thus 
diainishing the probabilities of finding good aatiaators of tha 
affect. 

lastly, an ajq>lanatian for our nagativa findinga aay oa 
attributable to the fact that moking by tte apouse is an exposure 
that is irs^oduoad late In life and aay not ba pcelongad anough to 
prczhjce an effect In and of itself. Such expoeura, however, could 
beerma iaportant in tte preianre of a pravioua eiqnsura history (i.a. 
parental making) or, aa axplainad abowe. In ocnjutsxion with axpoaura 
fzim otter aouroaa. 

Hi found an incressa in risk fer ling cancer for those exposed to 
tha ssoka of otters at hevra. The odds ratio aasodatad with ISO 
perao«\/ye«ta of expoaura m estiaated to ba 1.86 (fSl CXt 1.22 • 
2.83). Oily a few pewiaus studies have included a aaaau ie a ai t of 
ejqjoeura at haat as a risk factor to ba evaluated. In auch etudiaa. 
hes^ver, tte xaamtraiant of mgxaaura has baan rudiamitary, usxally 
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^rcsMd AM M diooewBiy lyiM/no «« 90 «ur«l, b«U€vo <xir 

wmmsucmmrt to bM watm ca%>iozm qiymx that it ooitsriaaa a proscy fcr 
tim iJit«iaity of tlw «^oaur« (imMte of makmxm in tha hoisahold), aa 
«aU aa for its ckoatiai <!amr of yaara of oohahitatlon with 
SDkara). U cao alao ba ra^axdad aa a o^pcahanaiva naAira* alnc9 
it Inclutea all houaahold aaaoara for tha aubjacta' raaidanca history 
(ttM latter ojipandiA? for the aoat part of chair aibilt livaal. lha 
oollactieo of au* aKtanaiva infoamticnt hca«war. ••a not tathoxt its 
petsblM. aa avidanoMi by the ocurzanca of acpa aiaaihg valuaa. m 
hava aaqjlaijiad tha way* in which wa approachad Mch problan itj 
iapotatim of aiaalug valuaa under X»o diffarant aawptiona) and faal 
ooifidant tlot our zaaulta hmm not baan aubacartially affactad by it. 

Itia followinq are tha ramUta fteai other atudiaa aaaaaainq the 
n)la of €)qaoaura to peaaiva voking at hona. 

Garfihkal at. al <30) elaaaifiad tha ai^cuMra to oiolca at hona 
acoordih? to how raoant %«a tha axpoauaa. roK thoaa as^tiaad at hcae in 
the laat f iva yaara (yaV"0 oa^oauro) an oOda ratio ^«a fo^ for 
livig wear of 1.22 (W% 0.1 O.W - 1.62). Mn avan l«r aatiMta yms 
rapertad for expoaura in tha laat 25 yaara (CR • 1.15, 55% Q. i 0.85- 
1.49), tt^a reaulta wata not atatiatioally aigniflcant, aa ihoai by 
the cmfldense intarvala. A acre rafined waaattorent of ejgxaura at 
how w alao aaaaaaad Garfinbel, but it wia Umtad to speuaa 
■mking. A aignificant linear aaaociation waa found fcr a>pcaura to 
tha spooaa voluiig at hewa (no aaaociation taia found for tha aicxir? 
that occurs outaida tha hone). Sandler at. al. (11 ) raportad an 
alcvatad risk for thoaa ej qa o aad at none. Iht odds ratioa asaoclatad 
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With U 2, and 3 or nora oukinq homahold aMbars wera 1.5, 2.1 and 
a.S, roBpactivalf. Cvan though oUy tha last figura was in itsalf 
statistically. siTiificent, the three figures toghathar folio# a 
statistically signlficent linear trend. Rabat and (14 ) fmnd 

no association batiiaan as^oauiw at hewa (yas/no aigioaura) and risk for 
lung cenoar. their aatisntas, houawer, art based on a study thst 
includad only 25 Itaig cwioer patients. 

In addition to tha owerall effect dm to household aspooira found 
in our data, thara is ana other finding that dasarvas sp e ci a l 
oanaidaratian* the affect *of pasaiwa anoklng in tha hoiMhold %«s 
found to ba aignificantly larger for apadanoid/soall call histologic 
type thsn for a denoe s r ulna i a /other oells histologic type (isud^mad 
odds ratios of 2.S3 and 1.42, ra^pactivaly). Controlling for 
Gonfois)ding variables resulted in astisotas, that although not 
signifiewit. ware ncnatt h alaaa oonsisMnt with tha about findings 
(adjusted OR « 2.32, and 1.86, raspactiwely). As csplainsd in thn 
paragraphs above, only a few studies haws clasaifiad their casaa in 
regard to histologic diagnosis, and even fewer have includad a large 
enough mahar of ' eases of aadt histologic type as to ba able to 
axseiina specific asaodations. Tha notion that passive onoklng asy 
ba nort strmgly associa-ed with apldamcld tiaors, tharafora, cams 
mainly from studies on *na affects of direct anoking. Although sots 
of chase studies have datanunvd that all histologic types are related 
to aaaking (sea Cupcar 1: “Seeking and Histologic Type of tong 
CSAcar*), soft of tneai to s^raa that tha strongest relationship 
is obsar/ad for apidamoid sM snail cal! tunorv. The suggestion thst 
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much findings hold as for psssivv sicking prwioes s^ppo^t to th« 
hypcTChBsis thst cnvinmcntsl sraks acts in a sisiilar to 
minirraam mt^ and that stmsas that the only diffaranoM between 
the two types of axpoaures are quantitative. Thm ow other etu^ that 
found a stati^cally significant higher rish for apid cn ao l g type was 
that of Garfinkers «t. al. (30). they raportad an odds ratio of 5.9 
(95% CXt 1,43 • 20,18) associated «dth tha husband's woking at hone. 
Another study reported tisdlar result* although non significant. 
Oalagar at. al.(33) rtported an adjusted odds ratio of 2.88 (951 CL: 
0.91*9.10) for epidersoid/snall otll carcimss, and an odds ratio of 
1.02 (95% CL: .33*3.18) for adenoc a gcinoea. 

The isportance of passive asoking in tha h o us e ho ld mat be put 
into perspective with regard to the aaount of eapoeure neoesaary to 
ofaearve an effect of the njnitude desoribad, Ua have prcsvited the 
eetiJMtea of effects associated with an eigjoaura of ISO perscn/yaars. 
This is oquivalant to Nndng U^kS over a pariod of 30 years with five 
mke rs* or with approodeately 4 aaokura for 37 years. It should be 
eo^phaaised that such level of ej yoaure is rather high and sey be 
wec Be cn in the general pcpulation* In our study group* for instance, 
only 7.54 of the cases and 4.3% of the oontroU attained that or 
higher levels of exposure. Indeed* lower levels of eiposum are leich 
sore coificn, For exaiple, 25% of the oases and 20.5% of the controls 
reported eipoaures 50 and 7S • perscn/years (equivalent to 
having lived 25 years with 2 or 3 sckers). Such levels of exposuro. 
however, carry risks that are nore modest (OR for 50 p«sa>/years • 
1.23, for 75 person years • 1.38). 


The exposure to passive voking that occurs in the workplace has 
been tlxxight to be extensive enough to deserve oonsideration as a 
potential ris)c factor fcr lisig cancer, laboratory data has shown that 
tha urinary ootinine le^ls of non —ak ars ««3rkin9 «4iere in ke rs are 
p resen t are significantly higher than thoea of tw ric a kers working 
%dth no n m kers (58), Ihe epidemiologic evidence has not been yet 
reported. Garfinkel found odds ratloe of 0.88 (95% CXz 0.88*1.18) and 
0.93 (95% CLi 0.73 - 1,18) for mckm eagxewEre at wvJc in tha last 5 

and 25 years, respectively (yes/ho ejgxsnse elesalfifsetian). Rabet 
and Wynder foisid a barely statistically aignlfleant effect due to 
ezoosure et work (yes/nn e j ^ o e ur e) for eales* but not for feomlee.: In 
their study 18 of 25 cases reported to heve been az g xj eed to cigarette 
iDke et «4ork ooipared to II of 25 oontzols ((3( « 3,27), Xa our study 
tha risk aseodated with eigjoeure in the workplace was statistically 
indistinguishable from the null velue (GR • .9740, 95% CXt 0.974 * 
l.014i for 150 person/yaars of iqpoeureK Ms also feund that exp os ur e 
in tha wor)(plac3a say not be as extensive as baleived. Masrly a third 
of our cases and ocxitrola reported no eipoeura et all in the 
wcakplecaa, and alsoet 50% raperted eipo e ur as of less than 25 person/ 
years. this distributicn results in a small mater of highly az ^ o as d 
indivicksals in which the effect* although aore likely to develop, 
laxjld also be more difficult to detect, finally, aecumilatian of 
eipoBure in household and Kpoeura in the workplace in a single 

eaeBuranent of expos u re (both were aaasurad in the aame units) 
pKOvidsd non siipUficsnt results. ue bslieved, as mentioned earlier 
in this chapter, that this is the result of oarbining two masunmnts 
with CM3 different degrees ot sensitivir/, iteraas cecki.Tg by ranters 
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of tim imtiily my bm clomly comlMtMd with the dam rccttived by the 
pesexw mioer, the correUticn between an-%«rhers' fBoklng end the 
dnee received by the peseive maker mey not be ee clpee. 

lk> other etudy before oure tied included the Meeiorent of 
ea q xMui e to peeiim moUng in nodei dtOMtenoee* Me lech* 
therefore* any point of reference by which to oes^ere our unexpected 
rwulte. Me foied e decreeM in link for lung oernc with increee ed 
ej^xseure to an Indaec sweted to cefleet eocUl peselve making (OR • 
0.09* 9» CLi 0.520 - 0«789}. Given ell the following ^ 1) the 
prcvioue reporte that have eht>m en eaeocieticn betw ee n expoaure to 
peaelm noking end luig canotr# 2) our own reeulte thet sie^port euch 
reletionehrp let leeet for me of the iB^aeure verlables)* 3) the 
studiee thet heve estebllshed the eeeodetion beta»ee n ectivt making 
end the dteaeiee* end 4) the lebontocy dete thet hee oanfinned the 
oerdnogenic pcopertiee of toh e roo oohe — the poeeihl Xicy of e 
amtzedictory effect of peuive moking on Img cenoer rleka ee e we 
unfomdad. 

In aeerching for en e]g>UnBtiQn of this reeult# we eust ocnslder 
two poesibiUtlett 1) thet the eetocietion found reflect* e true 
reletionehip* and 2) that the reeults ere product of dete ertifects. A 
third paesibility* the role of chenot* hes Urgely been disooanted 
through the epplicetlGn of teste for which the stetisticel 
significenoe fue been eat at 0^05 (i.e. results euch es the ones 
obeeived my heve cccured «a e eonaaquenoe of chance cnly in 5 oor of 
100 •trUU-l. 
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If we assume firet thet the relationship found between eocUl 
exposure tc passive making (as anesured) end lung cancer is true* m 
well eight wonder whet could hawe ceuaed lung cancer pacients to have 
bam expoeed to less social passive making than were the *healthy*’ 
ocntxols. Any rmponae alone those lines «oild be mrely speculative; 
but the following is one that hes occurred to us, Suppoee that the 
cases have indeed demloped the dftime as s coisequenoe of erasure 
to passive szreking. Aocanling to our results^ the ''causal* expoeure 
would be tne one derived fstM moking in the houaeholdi that is« fm 
the only exposure for which we foiaxl signlficaRt results. It could 
then be argued thet the eigxsure which occurs in the hcee eennoc be 
avoided (or cannot be easily avoided)* whtrees exposure in social 
circMtances is semething omr which the individual has a oertsin 
degres of control. If those «dio ere to dsmlop Img cenotr demlop 
early respiratory syspusM (es is ■ uyiest e rf fay the fact that lung 
cancer is often preceetM by a poor respiratory fmetion ((7))* they 
iney choose to a^id eiposure to aaoke in social dreuxstanoes* but 
find it harder to do so at hoee. thus* esqsosure in the household 
would continue to permit the rli lease generation piocsess to be 
ocnpleted. while at the saam tim ea^osure frem other souroee would be 
disunished. Sisdlarly* it could be pr opose d that* in addition to 
passive mcking in the hou s eh old* there is an as yet unidentified risk 
factor responsible for a oonaiderable prmrticn cf the cases* 
tnopmsing exposure to euch a risk factor a*icng the cases* however* 
wcuLd also have to be assoedated with a decseasing ea^oeure to aocial 
passive making. In this way the rever s e aseocistion observed betwe e n 
sociai passiie making and lung emoer would be reel * but by no tneana 
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Mould bft CMMl. 

A Mcond pouibiUty mm hm ooraidtcod is thst our rssults 
ro^snUng social suposurs ara artlfactual* Miat is lost likely 
rosponsitols for this is the use of an artificial indsK of aiq>aBura not 
pravlously validatad through proper aathodolagic studios. Sant 
factors Mhidi any have affected the quality of the Infocnation 
oollectad through Much aechaniaos as folloua. First of all* the 
period of Una oowared by the quMtiomiaim item is nary lengthy. 
Eliciting good iAfocantian on day-to-day emcs in the pest requires a 
ccsiaidersble effort of reo&llecticn* ferticularly for the first years 
of life* a eonsidarsble leooilection of the perent's or the fanily'a 
aoeial life* ehich are the aaiii vehicle of ej y o e ure to laivlmentai 
n eo to * is required. 

Secondly* ths infocnstlon as it %«s pollected did not naka a-iy 
attaagit to naaaure intensity of ei^onse* nor did it establish tha 
relative isportanpa of ea qos a e during one activity as opposed to 
another. There is e rssl question* for instsnos* if visiting friends 
or relatives vho veto a nn v ey i the ssna d e gr ee of ei^osure es Mould be 
incurred by going to bers and ceetaurwits. Thua* e a yoa up t for all 
activities m* Mtighced equally. 

Thirdly* the specific eodal activities specified to the 
intarvlcMM in order to elide a ra ap a u n that is* thone 

representative activities )ooun to bs eondicive to eiqosure ^ verv 
w/ iinitsd (see appendix A* page UJ), for eanv study eubgects tne 
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e^qxaure night originste fren *Kery different sorts of social 
circjaetareM than thosa «q»licitly quascioned. The fail'ire 
specifically to wmtia% those activltiM eey oonoeivably have 
pnaduc^ed sane undereportlng. 

ftxirth* tl» use of two different units of tine to avawe 
frequmey of exposure eey also have cxnfbaed the respondents. The 
less freq^t wpomres had to be reported aocxrding to ths mjfher of 
tines a eaitth the exposure ooc u re d * %disreae the anst frequent 
c^qxvures had to be cepexted on a par/Wak basis. 

Finally oesprehension of tne infonetion baing requested ny ha^ 
bam ispaired by the oorplax nature of tha quaatiais. Each incfiiry 
demnded reaponaes Mhich sisultanaously synthetisad Infoaeticr. on 
three different aspects of ejqneure (type of s oci al activity* age of 
oqnsure* ai4 freepjency of aoepoeure)* Such quastioia* plaosd almt 
at ths end of e one hour intervieM* amy have ba«i answed withexjt the 
oonoentietian necessary to provide altogether adacpiete resporses. 

we have not nantion in tha above list the use of surrogrte 
re s p en dants as a poasible souroa of data artifacts. Ihs raason is thst 
«« do not have any svidanos to support that ths estisetes obcainad for 
self'^rcspcsKlents are any different frcsi thoae of surrogate respondents 
(This is a situation that is also true for all of eur eigxxure 
variables. «d.th one exception: the nMtr of years vekad by the 
spouse}. But given the ca e m n ceneem on thst natter* «« felt that it 
should be made explicit. 
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of th» ooiiocucft cools a1c3«s» houDVi»r, my 
noc km suffidcnc to mpUin olt rmulCJ. It is the my in wlucn sucn 
isperfsctions sffectod tht response of c*ses vis*s*vis tne respcnse of 
controls tnst my pr^ds sididsnal undcrstsndimj. m can 

cnly speculate on this mtcec. Guz results suggest that xim cases 
my hove Mndereportad their cjpas'jrc to social pUsive tmokinq, Stich 
a prcblm is often mentioned in relation to st*alies in t4Uch the 
suapectad exposure is tociaUy undesirable* as is tho case with drug 
or alocshol use. In the prment instance* hcMmr* there is no such 
stimtization attached to ms^omm. It is* after all, tXm sidcing of 
others, and not the patient's own risk factor that is being 
lapUcated. Nevertheless* patisnts for whstaver rmscsi my have felt 
the need to odiumlze their closure to anything that potentially tlwy 
might have been able to amid. (Omreporcing of tjpostxe by controls 
my also* in theory* have produced the results obeerved. In practice* 
homver* there is no coipeUing raasen to btleive that controls would 
benefit frat such behaviour. As a oonsequence we have discounted 
overeporting as a possibility). 

throughout this docinnt m have presented e sunmry of the 
informtion currently eveilable cn tht relationship betwee n lung 
cifKxr and pessive snoking. In tht first part we havg reviewed the 
mnor epidaniologic stuoies on the suejert* as well ss xxm relirvant 
laboratcry data. The mjoc portioi of this aoc‘j«nt, towever* nas 
seen devoted to the description of tns mc.^cdology arxl the results of 
this, largest epidemiologic ttudv- so far ccrdjcctd to -oorine the 


afore-mntlcsjed eesocietion. both the adengths end weaknesees of the 
study have bewi indiceomij hut when these ere put into a balance, we 
belcive to have gathered one of the best data sets to jixige the 
cjctensa of the purported teUtionship. 

NS were umble to otanf ixa an eseodetipn with the nt ooBDUy 
used measure of expoeure ispouee maoklng). Iwt m did fiisl an effect 
dm to eig^Bure to peaeive anaiung In the hou e sho ld. ISiese recultfl. 
altlwjsh only In psrtua e gr me ant alth thme of other studies, ere 
Gcmistent with the existsnoe of e Mill to mederete effect of psisive 
siDking on li»9 emcer risks* He did ncA find an effect due to 
mposure to ;mesiv« MdUng in the wockpUoe. He found. hcMver. a 
deczeesed risk in lung esnoer with increasing espn eu r e to passive 
SR 3 king in eodal dreumstanoas. Possible ressone for arch findings 
have been diacusaed aboxa. 

Our finiings suggest that the previous studies say have 
overestiaacmd tht effect attributable to pessive anklng. Such a 
possibiUty has bean prepoaed by those %ho oentend that a typioil 
expoeura to peasive aicking is only eguivalant to smoking actively 
Isea than esa dgaxette par day (whid) in itsslf oenveye risks that 
are loar than the tia>*fold inezeese proposed for pesaive moking). 
MtthxSologle prcd>lm say have led to such ovarestisaticn of the 
effect have been poinemd out in Cispter 1. as mil as in this chapter. 

As is well known to epid»uolegists, the results of one study — 
or -ven a few studies— are seldZm sufficient to answr all questiens 
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recardii:? U» r«U»:ions:u? a risk factor ami a 

dijaaae. We beleive tn« present study nas concr:iwt«d to a better 
undarstandl^ of the lung cancer risk involved iji the o^osure to 
paasiv« wadkinq* Nevertheless* ^ think %« are still far fron 
krwLng all the deudls necessary to ei<tahliah a final judt^e^. 
Future stupes will be neoessarY to take that step. 
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